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Professor Newell has made 
a definition of “profession,” 
which requires that the prac- 
titioner shall be the dictator to 
the man who pays his fee and not be subject to dic- 
tation, nor does he perform certain operations within 
certain hours. He is said to cease to be a professional 
man the moment he takes orders from an employer. 
The matter of wages, salary or fee is declared to be an 
index of the consensus of opinion as to what is or is 
not a profession, not as to method of payment, but as 
to the theory of subordination or independence of ac- 
tion which underlies the method. Wage earning engi- 
neers are not as yet professional men, but are on the 
way to becoming so, he thinks. 

Professor Newell evidently is so taken up with the 
methods heretofore most prevalent in the medical and 
legal professions that he overlooks the fact that the 
clerical profession, which he mentions, and the teach- 
ing profession, which he does not mention, tho a mem- 
ber of it, are made up, if not of wage earners, at least 
of salaried men and women, the difference between 
wages and salaries being often difficult to demonstrate. 
Many engineers who are equally professional in their 
attainments and influence with men answering the pro- 
fessor’s definition are on salary and largely under or- 
ders of their superiors. Then there is the new profes- 
sion of business, which gets more recognition each 
year and, with the characteristic capability for organi- 
zation of business, will soon be in the forefront of pro- 
fessions. 

The fact is that the definition presented is too de- 
pendent upon outward recognition and tries to fit it- 
self to what other people think or do rather than to 
what the real relations of the profession are or may be. 

The first profession was that of priest, and it in- 
cluded a treatment of all the disagreements of man 
with his maker, his fellow man and himself. 

In the differentiation coming from development the 
first function of binding back man to his Creator fell to 
what has come to be the clerical profession. If one 
may judge from history, its practitioners have always 
been more or less subject to superior authority and 
even in these modern days of religious independence 
must conform to the ideas of their people or they can- 
not retain their positions. None are paid by fees. 

The settlement of man’s differences with his fellow 
men fell to the legal profession, to which the profes- 
sor’s definition applies almost exactly, tho in recent 
years business has obtained such a hold upon it that 
few attorneys can now be classed as purely profes- 
sional and many of the most competent are high-sal- 
aried employes of large corporations. 

His differences with himself came to the medical 
profession, to which the definition applies most nearly, 
tho here again the modern development of hospitals 
and sanitariums and public institutions of similar na- 
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ture gathers in many of the best men in the profession 
and puts them on salaries. Indeed many physicians 
classed by every test as professional believe that if all 
physicians were put on public salaries many of the 
temptations to misuse of their positions would be re- 
moved and the world the better for it. 

With the modern development of general education 
men are each year becoming better able to settle their 
own differences of all three classes and there is great 
complaint of the decline in the importance of the cler- 
ical profession ; there has been an enormous change in 
the status of the individuals of the legal profession and 
a man must now be a good business man as well as a 
good lawyer as a pre-requisite to success in the prac- 
tice of his profession, whether in general practice or 
on salary. The term “annual retainer” is only another 
name for wages, tho it may pay for a rather indefinite 
part of the year’s total of hours of work. 

The teaching profession is the oldest of the construc- 
tive professions, dating back to the priest, and its prac- 
titioners have always been paid salaries and probably 
always will be, tho some of them act in advisory and 
consulting capacities which make them really profes- 
sional men or women under every part of the profes- 
sor’s definition but the method of payment for services. 

The constructive engineering profession, including 
architecture, is hardly a century old, if one leaves out 
of consideration the occasional engineers and archi- 
tects of earlier times, and is a development from the 
builders of earlier centuries. It has always had a large 
admixture of business influences, quite as large as the 
modern legal profession, and a common definition of 
the real engineer is “the man who can do for a dollar 
what any one could do for two.” While inaccurate and 
inexact, this definition expresses the general idea that 
the money available is one of the most important fac- 
tors in the problem, which the truly professional engi- 
neer must consider in his solution of it. 

And now comes the business engineer, whose title 
is a compliment to his predecessor in the professions, 
whose problems are not less professional in their na- 
ture but are strictly business. This profession is also 
constructive, and some of its practitioners answer all 
the requirements of the professor’s definition. 

It is not the intention to develop a definition of the 
term “profession” here, but merely to show that the 
definition must be based on the real relations of the 
members of the professions to their work and their 
employers, whether called clients or not, and not upon 
what outsiders may think of these relations without 
definite or even any knowledge of the same; or what 
they may think of the methods of paying professional 
men for their work and whether this payment is termed 
wages, salary, fee, retainer, honorarium or what not. 
Only in this way can a definition be formed which will 
apply to all professions. Certainly Professor Newell’s 
does not. 
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This article carries the design of bitum- 
mous pavements thru the asphaltic concrete 
and bituminous macadam classes. These 
classes of pavements have been as irregularly 
named as they have been described and spect- 
fied. They seem to fill a place for road sur- 
faces which is intermediate in quality and 
im price between soft and hard surfaces, be- 
tween ‘‘roads’’ and ‘‘pavements’’ so that 
they requre more attention just at this time 
than they perhaps deserve. 

Several experts have been drawn from in 
securing the basis for the theory advanced, 
two im particular, and it is probable that there 
are others who do not agree with what is here 
developed. The regular invitation to present 
criticisms or additions is extended with the 
hope that a discussion of the subject will 
bring about a more thoro agreement regard- 
ing classification and specifications. 


WO requirements are fulfilled by each of the two bitumi- 
nous pavements described in the last article in this 
series; each particle of the aggregate is completely 

coated with the bitumen and the voids are completely filled 
with it. In the asphalt pavement, surface wearing coat, the 
aggregate itself does not have inherent stability, tho there is 
some approach to a minimum of voids, if the stone dust is 
considered as mixed with the sand; in the bitulithic pave- 
ment the aggregate makes as near an approach to inherent 
stability as the practical limitations of economical construc- 
tion permit the constructor to approach the theory of the 
pavement. In each case there is an attempt to coat with bitu- 
men each particle of the aggregate, from stone or cement dust 
to the largest particle of sand or stone. Each pavement is in- 
tended to be water-proof, in the sense that no water can find 
its way thru the compacted mass to the foundation beneath. 

The bitulithic pavement is an asphaltic concrete, composed 
of stone of carefully selected sizes to produce a minimum of 
voids, the voids being filled by the cementing bitumen and the 
surface sealed by the film of bitumen on it. The pavements 
described in this article range from an attempt to produce an 
equally good bituminous concrete by less efficient methods, to 
an attempt to hold loose dust together by spraying it with oil, 
passing on the way by almost inappreciable gradations from 
an asphaltic concrete approaching the theoretical perfection 
of bitulithic, thru the bituminous macadams and bitumen- 
treated macadam, to the laying of dust by oil. 

Some study of the bituminous cement may give an indica- 
tion or two of the reasons for expecting it to be able to do all 
the various kinds of work demanded of it in these greatly 
differing road surfaces. We know comparatively little as yet 
of the full action of the bitumen in a pavement, but this state- 


ment may serve as a basis of discussion by the experts and 
for addition of the special knowledge which is the result of 
their individual studies. 

It is generally assumed that the adhesion of the bituminous 
cement to the particles of aggregate and the cohesion of the 
same cement are the forces which hold the aggregate together 
in the completed pavement, but the researches of Clifford 
Richardson have called attention to the enormous increase in 
holding power of liquids in intimate contact with solid sur- 
faces, called surface energy, and the importance of this physi- 
cal property in the combination of bitumens with aggregates 
to form pavements. 


The greater the surfaces to be covered, the greater the total 
amount of energy developed in a mass of a given volume. It 
follows that the smaller the particles of the aggregate, the 
greater is this total amount of surface energy, and when the 
aggregate is in the colloidal form or condition this surface en- 
ergy is so great that it is impossible to separate aggregate 
from bitumen by physical means. Perhaps this explains why 
the sand of the asphalt pavement mixture, which, alone, has 
no inherent stability, is welded into a stable, solid, durable 
wearing surface, comparable in these qualities with a mass of 
aggregate of the same mineral matter of selected sizes, from 
large to small, having inherent stability and with which bitu- 
men is used primarily to water-proof the aggregate, and to a 
certain extent secondarily to prevent motion and consequent 
wear of loose stones in the mass, but only incidentally and 
partially as the source of the energy which holds the mass to- 
gether and makes it a successful pavement. It is evident that 
to develop this surface energy it is necessary to coat every 
particle of the aggregate completely. It may not be so evident, 
but is not the less true, that the finer the particles of the aggre- 
gate the more difficult it is to coat them completely, so that 
practically there is a point beyond which it is not possible to 
go in increasing this surface energy by comminuting the ag- 
gregate. Again, the proportion of voids in a mass of aggre- 
gate depends not on the size of the particles, but on their va- 
riations in size, so that the proportion of voids in the aggre- 
gate will increase as the particles are reduced in size to a 
uniform minimum, and then the less strength of cohesion of 
the bitumen must be depended upon to hold the mass together, 
so that below a certain point reduction in size of particles 
may cause diminution of strength. 


An illustration of this may be seen in the action of water 
on sand. The dry sand on a beach, back from the water’s edge, 
is loose and unstable and to haul a wagon over it is difficult. 
The sand near the water’s edge, saturated with water, but not 
in excess, on account of the surface energy of the film of 
water on the sand grains is hard and will carry almost any 
wheel load. The sand under the water is again unstable, and 
under a wheel load will give way so that the load will sink 
into it, indefinitely if there is any motion to aid in continuing 
the displacement of the sand. The action of the bitumen 
seems to be quite similar, except that the cohesive strength of 
the bitumen, being more appreciable than that of water, per- 
mits more variation in the proportion of bitumen to sand. 

The ordinary crusher run of stone used in macadam high- 
way construction has a proportion of voids less than that in a 
mass of spherical particles of uniform size, but greater than 
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the practical minimum obtainable in the attempt at inherent 
stability. ; Even when compacted in the road, there is plenty 
of opportunity for motion of the particles on each other. It 
will be found that the stones in the inner parts of the layer of 
macadam are worn as well as those on the surface in direct 
contact with the traffic. This is especially true if the traffic 
is on rubber tires, because their action adds motions in both 
horizontal directions, along and across the direction of traffic, 
to those produced by the weight of the load itself, tho they do 
obviate the cutting action of wheels loaded too heavily for the 
width of a solid tire. Anything which will separate these 
surfaces of the stone particles and prevent their rubbing on 
each other will reduce the wear, even if it does not prevent the 
motion entirely. If bitumen is used for the purpose, it also 
holds the dust in place and thus conserves the material of the 
pavement. Other materials than bitumen can serve this pur- 
pose. 

The bitumen in the pavement then serves the following 
purposes, among others, in a pavement: 

By the development of its surface energy it holds fine 
aggregates together and produces a stable pavement as in 
the ordinary asphalt pavement. Other mixtures with fine 
materials have not yet proven equally successful, perhaps 
because their scientific combination with the asphalt has 
not been studied in sufficient detail. 

It holds particles of larger size together rather by ad- 
hension than by the development of surface energy, the 
surfaces in a given volume being so much less extensive. 

It fill the voids in some varieties of pavement thus mak- 
ing the pavement waterproof. 

It covers the surfaces of particles and prevents wear 
when motion occurs under traffic in a pavement whose in- 
herent stability is not perfect. 

It serves in its lighter grades and cheaper applications 
simply to hold the abraded particles of stone together and 
so prevents the dust nuisance at the same time that it retains 
this dust to cover the surface stones of the road and thus 
reduce the wear on them. 

One or more of these services are rendered in each of 
the varieties of pavement and road surface here described. 
No attempt has been made even to mention all the varieties 
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in existence, that would be almost impossible. Typical cases 
have been selected of typical varieties. Data about special 
forms devised for special purposes or using special materials 
will be given later. Information about them is solicited from 
their inventors, designers or promoters. 


Asphaltic Concrete. 


One of the earliest of the asphaltic concrete pavements, 
for the promotion of which on the market any particular 
effort was made, was that devised by F. O. Blake, which after 
various contests over infringement of patents become known 
as the Topeka specification pavement, the specification being 
one established by the court as not an infringement of the 
bitulithic patents. This specification, modified in some re- 
spects after scientific study, appeared in the specifications 
adopted by the Society for Standardizing Paving Specifica- 
tions and in the standard specifications of the American 
Society of Municipal Improvements, where it was further 
modified by changing the grading of the stone, so that it is 
no longer the Topeka specification, though often known as 
such. 

The desire has been to approach as nearly as possible to 
the minimum of voids in the stone aggregate without in- 
fringing on the patent whose basic principle is inherent 
stability, carried out by a specification for graded sizes 
and proportions of voids. As this cannot be attained by 
the use of ordinary crusher run of stone, even with the 
additions provided for in the specifications, the resulting 
pavement is only approximately a perfect asphaltic con- 
crete, but is ordinarily known by that name. As usually 
constructed it lacks to some extent inherent stability and 
so must depend upon the strength of the bitumen for a 
portion of its stability; it has enough large particles to 
reduce the area to be covered by the bitumen, and is not 
thoroly enough mixed to insure the complete coating 
of all particles, especially the smallest in size, so that there 
is not the opportunity for development of surface energy 
which exists in the sand-asphalt mixture of sheet asphalt 
pavement; it is not always certain that all the voids are 
filled, so that it may be necessary to keep the surface skim 
coat intact by frequent renewal in order to insure that the 
pavement will be water-proof; but it probably contains 
enough bitumen to prevent wear of the stones by friction 
on each other under any slight motions which may take 
place in the interior of the pavement under the action of 
moving traffic. 
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The better the specification and the closer the inspection 
of materials and methods of construction and the nearer the 
mixture of aggregates approaches the minimum of voids, the 
more nearly the pavement approaches the perfect asphaltic 
concrete and, as experience demonstrates, the better is the 
pavement. Defects in the specifications or inspection which 
emphasize any of the defects mentioned above reduce the 
value of the pavement and, especially if two or more of these 
defects occur together, cause it to approach or really become 
bituminous macadam as that pavement is described later in 
this article. 

The standard specification of the American Society of 
Municipal Improvements, after prescribing sub-drainage; sub- 
grade; new and old macadam and concrete foundations as 
alternatives; curb and gutter; provides for the asphaltic 
concrete wearing surface of 1% to 2 inches thickness ac- 
cording to amount, kind and weight of traffic, as follows: 

The mineral aggregate is to be of (1) sound, durable 
macadam stone, cubical, without distinct cleavage planes, 
tough enough not to crush or split readily under the roller, 
with a certain percentage of absorption such as the better 
grades of limestone have; (2) hard-grained, moderately 
sharp sand, free from foreign matter, varying in size from 
200-mesh to 44-inch screen with not over 20 per cent. passing 
a 10-mesh screen; (3) ground limestone or Portland cement 
if desired, provided that the screenings of the total aggre- 
gate in the mixture do not contain more than 11 per cent. 
passing 200-mesh screen. 

The bitumen must be an asphaltic cement of the same 
specification provided for sheet asphalt pavement as given 
in the standard specifications of the same society. The 
minimum of bitumen allowed in the following table of al- 
lowable variations in composition can be used only in mix- 
tures containing the minimum total passing the 80-mesh 
screen. As the proportion of such fine material increases the 
amount of surface area of particles of aggregate increases 
and the amount of bitumen must be increased to correspond. 
Since the area of the particles increases much more rapidly 
than the increase in percentage of fines, the percentage of 
bitumen increases more rapidly than the percentage of fines. 
For this reason the cost of a mixture with a large per- 
centage of fines is increased and there is a tendency to use 
as small a percentage of such fines as possible. 

The proportions of asphaltic cement including any min- 
eral dust contained in it; sand, including any fine sand 
passing a 200-mesh screen, of which there should not be in 
the sand used more than 5 per cent. of the total mixture; 
broken stone; and fine stone dust or Portland cement in 
case any is added, must be within the following limits: 


Per Cent. 


Bitumen to 9 
Passing 200-mesh screen to 10 
Between 200 and 80-mesh to 20 
Between 80 and 40-mesh to 25 
Between 40 and : to 25 
Between 20 and to 20 
Between 8 and to 20 
Between 4 and to 10 


It will be noted that the largest size used must pass a 
14-inch screen. 

The lack of inherent stability in the aggregate can be 
demonstrated readily by spreading a layer of it % to 2 
inches thick, compacting it and then drawing a loaded wagon 
wheel across it. 

Methods of mixing and laying will be taken up in a later 
article when further differences in asphaltic concretes will 
be shown. 

The main advantage of pavements of this type is their 
relatively low cost. Asphaltic concrete is not likely to rival 


sheet asphalt in durability, altho all we know about it up 
to the present time warrants the conclusion that it is worth 
what it costs. The principal saving effected in the use of 
asphaltic concrete arises out of the fact that the binder 
course of the sheet asphalt pavement is eliminated, the 
wearing surface being laid in one course or layer, 2 or 2% 
inches thick; there is also a saving in the amount of asphalt 
required, amounting to from one to three per cent., depending 
upon the amount of very fine material that is incorporated 
in the mixture. 

It is a mistake to suppose that the making and laying 
of asphaltic concrete requires less care and ski.l than the 
laying of sheet asphalt, altho it is true, of course, that a mix- 
ing plant will turn out and a street force will lay a larger 
yardage of asphaltic concrete than of sheet asphalt, owing 
to the fact that the latter pavement is composed of two 
different courses, the binder course and the wearing surface. 
A smaller and cheaper plant may be used for asphaltic con- 
crete than is required for sheet asphalt. Prices vary greatly, 
owing to local requirements, costs and conditions, but the 
rough estimate may be made that 2-inch asphaltic concrete 
pavement will average 35 cents per yard less than sheet 
asphalt. 

It is approximately true that good asphaltic concrete 

consists of a high-grade sheet asphalt mixture to which 
there has been added about 8 per cent. of %4-inch and about 
20 per cent. of %-inch stone. It will throw considerable 
light on this subject to present a number of examples of 
good and bad formulas and to compare them with the general 
formula given above. One of the best asphaltic concrete 
pavements is that laid on Riverside Drive, New York, in 
1913, from 72nd street to 114th street. This pavement is 
3 inches thick, rolled in two layers, on a 6-inch concrete 
base, the wearing surface having the following composition: 
Pounds. A B 
Bitumen.... 8. 13..3 
200 mesh... 11. 16.5 
80 mesh... 14. 20.1 
40 mesh... 18. 25.9 
10 mesh... 18. 26.4 

4 mesh... 19. 

2 mesh... 8. 


Composition. 
Asphalt cement 
Portland cement dust 110 


564 


1,096 


Stone screenings ......... 


RK RH OH O1w © 





100.0 100.0 


Column A gives the average composition of the surface 
mixture as laid on the street; column B that of the finer por- 
tion, excluding the 4 and %-inch stone and the 4 per cent. 
of bitumen which is estimated as being sufficient to cover 
this portion of the aggregate. 

Closely approximating this formula is one under which a 
large yardage of very successful asphaltic concrete pavement 
has been laid in Rochester, N. Y., some of it ten years old: 
Original Finer 
mixture. portion. 
43.2 
by oe 
15.0 
33.7 
22.7 


Composition. 
Bitumen 


100 and 80 mesh 
50 and 40 mesh 
Oe Se Se Oe MOIR. kes cccaswseisneiw 16.3 


A third mixture differing somewhat from the two just 
given was used in Trenton, N. J., four years ago and has so 
far proved satisfactory: 


Original Finer 
mixture. portion. 
Bitumen... 8.1 10.6 
200 mesh... 8.9 13.1 
80 mesh... 10.7 15.8 
40 mesh... 25.3 37.3 
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Composition. Pounds. 


Asphalt cement 


Stone screenings 
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—- 10 mesh... 15.7 23.2 

1,115 4 mesh... 13.0 

2 mesh... 17.3 

Retaimed Dy ..cccveces 2 mesh... 1.0 
100.0 100.0 


As an example of asphakic concrete from which good re- 
sults have not been obtained and cannot be expected, may be 
instanced the following from a Georgia city: 


Original Finer 





Composition. mixture. portion. 
Asphalt cement ... 160 pounds Bitumen... Py: 9.6 
WE or ier keen 60 pounds 200 mesh.. 6.8 10.1 
AE ERESSR a perce as 9 cu. ft. 80 mesh.. 15.0 22.4 
Stone screenings .. 9 cu. ft. 40 mesh.. 17.0 25.4 

10 mesh.. 21.8 32.5 
4 mesh.. 19.5 
2mesh.. 12.2 

100.0 100.0 


This mixture is evidently deficient in bitumen, while the 
following is deficient in filler and fine sand: 
Original Finer 








Composition. Pounds. mixture. portion. 
Asphalt cement ........ 140 Bitumen.... 8.4 13.5 
Stone screenings ....... 400 200 mesh... 3.4 5.5 
DE, oe vaclawdaurs ncaa 600 80 mesh... 2.5 4.0 

40 mesh... 26.0 41.7 

1,140 10 mesh... 22.0 34.3 
4 mesh... 20.0 ore 
2 mesh... 17.7 rene 

100.0 100.0 


Bituminous Macadam. 

The American Society of Municipal Improvements has 
also a_ specification for “Bituminous Concrete with One 
Product of Stone Crushing Plant” which is produced by the 
mixing method and may be styled bituminous concrete if 
all bituminous stone pavements so produced are called 
bituminous concrete, but which departs sufficiently from the 
requirements of the definition of bituminous concrete given in 
the preceding article of this series to warrant placing it high 
in the class of bituminous macadams rather than low in the 
class of bituminous concretes. 

The broken stone used for the mineral aggregate must 
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pass a 114-inch screen; not more than 10 or less than 1 per 
cent. shall be retained on a 1-inch screen and not more than 
10 nor less than 3 per cent. shall pass a %4-inch screen. The 
mixture as laid in the street must contain from 5 to 8 per 
cent. by weight of bitumen, according to the kinds of bitumin- 
ous cement and mineral aggregate used. 

This combination has in its mineral aggregate less in- 
herent stability than water-bound macadam as constructed 
under the best specifications and the bitumen is not suf- 
ficient to fill the voids completely. There is doubtless enough 
of the bitumen in the absence of much fine material to coat 
all the pieces of stone, so that the quality of preventing wear 
by keeping stone surfaces apart is present in full; by means. 
of its cohesive and adhesive strengths the bitumen reduces 
the motion in the particles of stone under the weight of 
traffic to a minimum, but cannot prevent it entirely; it is 
not water-proof. 

The water-proofing of the pavement is attained by putting 
on a seal coat of hot asphalt cement spread on the surface 
at the rate of % to 1 gallon per square yard into which are 
rolled dry, clean broken stone chips between % or \%4 and 
% or %-inch screen sizes, in two applications. 

Numerous specifications for asphalt cements and refined 
tars are given, the object apparently being to give a specifica- 
tion for each kind of asphalt and each kind of tar which would 
be acceptable on the job, instead of one specification each for 
asphalt and tar. It will be noted that these asphalts, and 
the tars, are softer than those prescribed for sheet asphalt 
and true asphaltic concrete. 

The following extracts from a letter written by Lester 
Kirschbraun, consulting asphalt chemist and engineer, of 
Chicago, give the reasons for the differences in specifications 
for asphalt in sheet asphalt, bitulithic, other varieties of 
asphaltic concrete and bituminous macadam: 

The penetration of bituminous cement used is determined 
among other things by type of construction in which it is 
employed. The binding power of asphalt cement increases 
with increased hardness. The stickiness, however, or 
adhesiveness increases with its softness. Where a type of 
construction is employed in which the mineral aggregate 
possesses a great degree of stability, less binding properties 
are demanded of the asphaltic cement and a softer cement is 
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employed. By employing a soft cement in such construction, 
an increased degree of stickiness or adhesiveness is secured, 
making it possible to use the cement more advantageously 
as in bituminous macadam. In bitulithic construction it is 
likewise possible, on account of the stability of the aggregate, 
to employ a softer cement than would be employed under 
similar conditions in sheet asphalt work. As a matter of 
practice, however, in many instances of bitulithic construc- 
tion, it is customary, instead of using a softer cement, to use 
a larger percentage of a harder cement, the amount of ce- 
ment and the softness being interchangeable to a considerable 
extent so far as the effect upon plasticity of the resulting 
pavement is concerned. As a general rule, the greater the 
degree of stability characteristic of the type of con- 
struction and aggregate used, the softer may be the cement 
which is employed. For example, if a sheet asphalt mixture 
were to be laid without a binder course, a much harder cement 
should be employed on account of the lack of stability of 
such construction in comparison with the standard construc- 
tion of sheet asphalt on a binder course. Any other factor 
which affects the stability of the pavement, such as the char- 
acter of the filler, sand, the use of gravel or stone, will be a 
consideration in determining the consistency of asphaltic ce- 
ment. In a similar manner, the thickness of the pavement 
is a factor in its stability, for the reason that the cement 
in a thick pavement is less affected by changes of temperature 
than is the cement in a thin pavement. Asphalt mixture is 
a good non-conductor of heat. It follows therefore that in a 
thick pavement or in heavy construction, a softer cement may 
be used than in the case of a comparatively thin construction 
where the effect of the climatic temperature is to influence 
the cement more quickly thruout the body of the surface 
mixture. 

The penetration of bituminous cement is to a certain ex- 
tent a function of the nature of the cement. Certain cements 
carry mineral matter, which disguises the consistency of the 
bituminous materials therein. It is therefore necessary to 
interpret the consistency of such cements in connection with 
the effect of their contained mineral matter. Again, cements 
prepared from various crude materials and by various pro- 
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cesses of refining possess variable cementing qualities, making 
it necessary to compensate by increased hardness of such 
cements their lessened cementing qualities, or by increased 
softness of these cements their greater cementing powers. 
In other words cements of great binding properties may be 
laid at softer penetration than in the case of bitumens of 
comparatively low cementing value. 

The ductility of asphaltic cement is one of its most im- 
portant characteristics. It is taken to indicate and does in a 
very general way show the cementing qualities of the bitu- 
minous binder. It must not be mistakenly interpreted as a 
direct and mathematical expression of binding properties. 

Successful pavements have been laid with cements posses- 
sing little ductility, and with cements of comparatively high 
ductility. The general experience, in a practical way, has 
been that cements of low ductility and of comparatively 
low cementing qualities produce pavements having a tendency 
to crack, displace, and to be less resistent to traffic conditions 
of any great severity. In types of construction, however, in 
which less cementing ability is required of the binder, cements 
of less ductility may be more successfully used. Constructions 
such as bituminous macadam and others in which the ag- 
gregate possesses a great stability, permit the use of cements 
of low ductility with, in many cases very satisfactory results. 
As a general rule, it may be stated, the less the traffic and 
the greater the stability characteristic of the type of construc- 
tion, the less ductility is required in the asphalt cement. 

The proportion of asphaltic cement used in the various 
types of pavement is a factor which is dependent directly 
upon the surface of the aggregate which must be covered. 
It is necessary to use an amount of asphaltic cement in all 
cases to cover the mineral aggregate with a film of sufficient 
thickness to firmly bind the particles together, and yet not 
of so great thickness as to result in too easy movement be- 
tween the surfaces of the mineral particles. The proportion- 
ing of a bituminous mixture therefore requires considerable 
skill and careful judgment in order to arrive at ‘this 
happy medium. The increase of surface area with reduction 
of size of particles of a given weight is well known, and is the 
determining factor in regulating the proportion of the 
bituminous material in a pavement mixture, whereby the 
finer aggregates, with their larger surface area, require more 
bitumen than do the coarser aggregates. There is an exception 
to this in the case of penetration macadam, where the amount 
of bituminous material used is much larger than required 
to coat the aggregate, and acts to a certain extent as a filler 
of the coarse interstices of this construction. 

Bituminous materials are affected during the laying of 
pavements by the temperature at which the laying operation 
is carried out. Too great a degree of heat in contact with 
oxygen of the air results in hardening of the bituminous ce- 
ment and lessening of its cementing qualities. It is therefore 
essential in the production of paving compositions that the 
temperature be regulated in such a manner as to minimize 
this condition. 

On the other hand, it is necessary to produce paving mix- 
tures at temperatures at which they may be easily worked, 
raked and compacted. In mechanically mixed work, such 
temperatures range between 225 deg. and 375 deg. F., de- 
pending upon the type of construction and the character of 
mixture and asphalt used. The very dense mixtures neces- 
sitate higher working temperatures. A loose mixture, such 
as an open binder, can be laid at a comparatively low tempera- 
ture. The character of asphalt is also a consideration. Those 
asphalts which become easily liquid or liquid at comparatively 
low temperatures, or contain substantial amounts of volatile 
ingredients, can and should be handled with lower heat than 
the more sluggish and more viscous cements. In bituminous 
macadam, the temperature of the asphaltic cement may be 
higher than in mixed work, as the cement is not exposed in 
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thin films upon hot aggregate, but cools quickly to the tempera- 
ture of the cold road metal. In general, it is desirable to 
regulate the temperature of mechanically mixed compositions 
to the minimum at which mineral aggregate may be thoroly 
coated and the mixture handled to the best advantage. 


Penetration Method. 

The standard specifications for macadam roads contain 
specifications for bituminous macadam, penetration method, 
and for surface treatment of water-bound macadam roads, 
which will be taken up more in detail in a subsequent article 
on construction. It is sufficient here to point to the fact 
that both asphalts and tars are lighter and softer than those 
specified for bituminous concrete above, that there are several 
specifications, each applicable to a certain class of asphalts 
or tars and that both hot and cold applications are covered. 
The principles of the application of the asphalt are briefly 
but clearly stated in the quotation from Mr. Kirschbraun 
above. 

The following extracts from a paper by Philip P. Sharp- 
les, technical expert of the Barrett Company, before the 
American Association of State Highway officials gives a good 
idea of the principles and general practice of the surface 
treatment of roads. His paper has more direct reference to 
the use of refined tars, but the same principles, modified by 
the differences in physical manipulation of the bitumens are 
adaptable to the use of asphalts. Both natural and artificial 
asphalts are available in considerable numbers for such sur- 
face treatments both hot and cold. The standard specifica- 
tions, as stated above give specifications for the acceptable 
kinds of asphalts and tars and should be used to insure the 
best results. 

The success of simply surface treatments over water-bound 
macadam in resisting modern state highway traffic has led 
in the last few years to a reversion to the macadam type to 
meet the needs of the lesser traffic roads. Its ease of con- 
struction and its adaptability to repairs, widening and re- 
construction, commend themselves to the thinking engineer. 

The choice of bituminous materials for protecting the 
surface lies between those which form distinct mats and those 
which are thin enough to enter into the surface of the road- 
way and form an integral part of it. Both asphalts and tars 
are available, refined to suitable consistencies. They must, 
however, be handled with extreme care to avoid the formation 
of a movable mat which ruts and rolls under traffic. It is 
necessary, in order to keep the surface smooth and free from 
waves, to use as large a stone chip as practical and to avoid 
re-treatments until repair work is no longer effective. 

Excellent examples of this form of mat surface long in use 
are to be seen in the vicinity of Boston. A section of the 
Newton Boulevard opposite the Brae Burn Club has never 
been re-treated since the original three-quarters of a gallon 
of refined tar to the square yard was given in 1906. As the 
road receives heavy auto traffic, several thousand per day, it 
probably represents as low an upkeep cost for a road kept in 
perfect condition as any in the United States. The traffic 
is, however, wholly automobile and the road and its surface 
as perfect as could be presented for this form of treatment. 

The employment of bituminous material applied cold to the 
macadam surface has to a large extent taken the place of 
the hot applications. The ease and cheapness of application 
and the less skill required in their use have been responsible 
for the wider extension of cold applications. 

A sharp distinction must be drawn between merely dust- 
laying oils and the asphalts and refined tars which have 
binding power. For state highway work on a good macadam, 
the light dust-laying oils should be used with extreme cau- 
tion. They may act as lubricants and cause the entire dis- 
integration of the macadam. 

The refined tars used for cold application have great 
penetrating power which makes them particularly valuable 
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where it is important to avoid the formation of a distinct 
mat, owing to traffic conditions which would disrupt a mat 
if formed. The refined tar finds its way into the surface 
and has a healing effect even on a distinctly disintegrating 
road. 

The amount of bituminous material required will usually 
vary from % gallon per square yard for re-treatments to 
% of a gallon per square yard for new absorptive roads. The 
most favorable results on a first treatment can be obtained 
by supplying sufficient bituminous material to cause a slight 
excess to remain on the surface after it has been allowed to 
dry in for an hour or so. Usually better results are obtained 
on new work by applying in two treatments at an interval of 
two to six hours. 

The kind of cover to be used depends largely on the local 
material available. With the refined tars, success may be 
obtained with a large variety of materials from %-inch stone 
chips, thru the gravels to a fine tho sharp sand. Materials 
containing clay are barred as its presence tends to cause 
disruption of the surface thru the emulsifying properties of 
clay and water on bitumens. 

On roads of over 4 or 5 per cent. grade, coarse hard covers 
should be chosen, in order to prevent slipperiness. The marked 
success of large-sized hard stone in the cover is nowhere 
better shown than in Maryland where grades up to 10 per 
cent. have been successfully treated. The stone used has been 
a %-inch clean chip. 

The point where it becomes desirable from an economic 
and engineering standpoint to build a bituminous macadam 
instead of a plain macadam with a surface treatment is not 
easy of determination. Theoretically, the decision should rest 
on the ability of the road to resist internal wear. The sur- 
face coatings, if kept intact, preserve the road from wear 
from the top, but they do not prevent wear within the road 
itself. This internal wear has long been understood in Eng- 
land, but has been given little study in this country. If the 
loads on a macadam road increase beyond the ability of the 
structural strength of the road to bear them, the stones move 
on each other and internal disintegration takes place. With 
soft stone and heavy loads, a road will quickly wear out from 
within even tho the surface is protected by treatment. Any 
approach to the point where this wear becomes a serious 
menace to the life of the road would indicate the advisa- 
bility of introducing a bitumen into the structure of the 
road to prevent interstitial wear. 

The bitumen may be introduced either by the mixing 
method or by the penetration method. The less expense of 
the penetration method, the ease of handling the bitumen, the 
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less skilled workmen required, and its peculiar adaptability 
to state highway conditions would warrant its wider adoption. 
Theoretically, the method is not perfect; practically, under 
ordinary conditions, it meets every requirement. 

The stone for the bituminous course, which is usually 24- 
inch rolled, must be carefully selected to get clean stone, 
in fact much of the success of the pavement depends on the 
cleanliness of the stone, its proper sizing, and its proper 
rolling. 

The size of the stone and the method of putting the top 
together depend much on the softness of the stone, its form 
of fracture, and its action under the roller. As a general rule, 
a soft stone should be of larger size, even up to 3 inches, 
than hard trap rocks. With the hard rocks, it is often neces- 
sary to add smaller sizes of clean stone in order to form a 
proper surface for the reception of the bitumen. 

The course must be rolled enough to key the stone to- 
gether and obtain structural strength, but extreme care must 
be exercised, especially with soft stone, not to roll it so much 
that the surface is closed against the entrance of bitumen. 
Work with asphalts and work in cold weather require a more 
open top than work in hot weather. In fact, care must be 
taken in extremely hot weather not to let the bitumen run thru 
to the top of the base course, leaving the top course deficient 
in bitumen at the surface. 

The amount of bitumen is, roughly, one gallon for each 
inch in depth of rolled stone, but this quantity should include 
the seal coat. Usually, 14% to 1% gallons are used in the first 
coat and % to % of a gallon in the seal coat, for a 21-inch 
top. 

The bitumen is applied best by pressure apparatus of some 
kind. A very simple one adaptable to refined tars delivered 
in tank cars has been devised using steam pressure from a 
road roller on the refined tar in a tank wagon and forcing it 
out under pressure thru a single spraying nozzle. The success 
of the method depends on the man at the nozzle, but it is not 
difficult to train a man to do good work and a little extra 
bonus usually keeps him on the job. 

After the first coat of bitumen, clean %-inch stone is 
cast over the surface to chink the voids. The road is then 
thoroly rolled and any excess of chinking stone removed by 
sweeping with push brooms. 

The seal coat is applied in the same way and then clean 
peastone cast over the surface and rolled in. 

If the stone is soft, the road is finished with clean peastone. 
If it is hard stone, especially on light traffic roads, it is best 
to follow the clean peastone with stone dust. The surface 
voids are in this way more completely filled. 

For penetration road work, refined tar has been stand- 
dardized and may be obtained at many different points of the 
standard quality, subject to laboratory control in manufacture. 
The material may be shipped in tank cars and easily handled 
with steam heat with any form of spraying apparatus. 

The property of refined coal tar of sticking to cold stone 
makes it especially valuable in penetration work. The hot 
spray striking a cold surface sticks and even a slight amount 
of moisture does not prevent adhesion. Coupled with this, 
the coal tar bitumen has strong cohesion so that, even tho 
coated surfaces be disturbed, the pieces upon being brought 
together reunite. These rather striking properties allow con- 
siderable latitude in penetration work and it is not impossible, 
if due care is used, to build good pavements even in freezing 


weather. 
The possibility of building macadam roads with stone not 


previously considered available should also be kept in mind. 
The cementitious qualities of a rock so necessary in water- 
bound macadam may be neglected, and really successful roads 
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may be built out of flint, quartzite and granite of very low 
cementing value. Some soft rocks are also made available, 
especially where not subject to much rainfall. Roads built 
of the soft adobe rock in the vicinity of San Antonio, Tex., 
and protected with refined tar have been markedly successful. 
Experiments at Phoenix, Ariz., with caliche gravel show equal 
promise. 


Classification of Asphaltic Mixtures. 


As this article goes to press, the following is received from 
Lester Kirschbraun, giving his ideas regarding the proper 
basis of classification of asphaltic concrete and’ bituminous 
macadam. It agrees with the preceding in principle. The 
editor suggests that his own nomenclature, “asphaltic con- 
crete” and “bituminous macadam,” is the simplest and fits 
the conditions most closely. If necessary to differentiate still 
more, “bituminous macadam” may be termed “asphaltic mac- 
adam” if it is made with asphalt, and the words “mixing 
method” or “penetration method” may be added. If the con- 
crete or macadam is made with tar, of course “tar” should be 
in the title instead of “asphalt.” 

There appear to be serious inconsistencies in classifica- 
tion of bituminous concrete and nomenclature of construc- 
tional types of bituminous surfaces containing stone aggre- 
gates. Present classifications of bituminous concretes cover 
preparation by mixing methods of all sorts of combinations of 
aggregates, many of which, in a true sense, do-not appear to 
be concretes at all. 

The writer’s understanding of a true concrete involves the 
idea and the definition that such a structure is a composition 
containing large aggregates, the voids of which are filled 
with a mortar composed of fine aggregate and binder. The 
definition of true concrete embraces the idea that the voids 
of large aggregates must be substantially filled, but not greatly 
overfilled, and that the amount of large aggregate should be 
the preponderating constituent of the mixture. 

With this idea as a guide, the writer would not classify 
as true concretes, in a strictly accurate sense, such composi- 
tions as Topeka mixture or such pavements as that described 
in the standard specifications of the A. S. M. I., 1916, as 
“bituminous concrete with one product of a stone crushing 
plant.” 

An example of a true bituminous concrete is the bitulithic 
pavement, which is a true concrete, with refinements as to 
grading of aggregate. The Topeka mixture, on the other 
hand, contains a comparatively small amount of what is com- 
monly considered large aggregate, and a preponderating 
amount of what is ordinarily a mortar constituent similar to 
sheet asphalt mixture. The Topeka mixture, in fact, should 
be correctly classified as a stone-filled sheet asphalt mixture. 

On the other hand, such mixtures as are devoid of fine ag- 
gregate or contain insufficient fine aggregate to fill the voids 
of the large aggregate, such as the A. S. M. I. mixture just 
referred to, really correspond to the old open binder mixture. 
Compositions of this character are not concretes in a true 
sense any more than such compositions as the Topeka mixture 
above referred to. It would seem to the writer that open mix- 
ture of this kind, which is really a binder mixture, could be 
more appropriately named as either “bituminated rock” or 
“asphalt macadam by mixing method.” 

There is a fairly consistent and uniform application of the 
term “macadam” to those road compositions which are pre- 
pared by application of binder thru penetration processes. 
Such types of construction are very properly termed mac- 
adam. The open mixture referred to above is, in fact, a bitu- 
minous macadam prepared by mixing method, and should be 
so classified. 
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ROTARY TRAFFIC REGULATION 


AT STREET INTERSECTIONS 


By William P. Eno, Washington, D. C. 





The system of alternating traffic at busy 
street intersections has always caused de- 
lays, and the greater the congestion of traf- 
fic the greater the delays. A demonstration 
of its efficiency is seen in the vacant street 
space ahead of the block and the crowd of ve- 
licles behind tt. 

The author of this paper, which was pre- 
sented before the American Association for 
the Advancement of Science, gives the brief 
history of the rotary system of handlumg traf- 
fic on intersecting lines and shows some of its 
advantages. Not the least, even on narrow 
streets, is the possibility of continmty of 
travel of street cars with a minimum of de- 
lay to other traffic. 

Difficulties occur when car lines cross at a 
busy intersection, but usually cars can be 
routed to mumiumize them. 

Foot passengers must have their full meas- 
ure of attention, not given im the paper ex- 
cept as the diagrams show the location of isles 
of safety outside the limits of the rotary 
travel. An exceptional case is that of Mich- 
gan Avenue, Chicago, at Van Buren Street, 
where the crowds crossing the boulevard 
sometimes hold the automobiles back for 
two or three blocks, quite as much as tho Van 
Buren were a busy thru street rather than 
practically a dead end. 


N 1903 when Gen. Francis V. Greene was police com- 
| missioner, at the request of Capt. A. R. Piper, U. S. A., re- 

tired, then police deputy in charge of street trafficin New 
York city, a remedy was suggested to solve the difficulties of 
Columbus Circle where accidents were of almost daily occur- 
rence. At that time vehicles were going around the circle 
in both directions. The remedy suggested was that they 
should go in but one direction. The official regulation now 
in force reads: “A vehicle passing around a circle shall keep 
to the right from entrance to exit.” 

On January 7, 1905, the Rider and Driver published an ar- 
ticle on this subject. The plan had already been carefully 
explained to Police Commissioner McAdoo shortly after he 
took office in January, 1904, but not followed accurately, and 
vehicles were being forced not only to go around the circle 
but to go around the block to the north and the block to 
the south of it, or six blocks further than there was the slight- 
est necessity for. This was corrected later and adopted in its 
present rather crude but fairly effective form. Iron stanchions 
with lamps surround a large space in the center, and at the 
same time reduce the width of the roadway to necessary 
vehicular requirements. Plate I. 

It is not postively known who first suggested rotary traffic. 
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Mr. Inigo Triggs of London and Mr. Eugene Hennard of 
Paris have both written about it, calling it gyratory traffic, 
and have published beautiful diagrams illustrating it. Their 
publications, however, post-date its suggestion for Columbus 
Circle. I am told that Mr. Camillo Sitte and Dr. Van Steuben 
also have written on the subject, but I have been unable to 
find their works. However, the only wonder is that many 
more people did not think of it, as it is so simple and prac- 
tical. Its introduction at Columbus Circle is believed to be 
the first instance of its adoption. 

The second example of rotary traffic is at the Piace de 
Etoile around the Arc de Triomphe in Paris, where it was 
put in effect in 1907 and has solved the greatest difficulties of 
one of the worst traffic centers of the world. Plate II. 

The rotary system has now been adopted at all circles 
in all cities where there is any intelligent attempt at traffic 
regulation. 

There are still, however, many places where streets con- 
verge which have no central pivotal zone and where one could 
easily be created, either by a curbed platform or by lines 
in or on the pavement, and by traffic stanchions. One of the 
most important of these places is the Rond Point on the 
Champs Elysees in Paris. A plan for this was submitted in. 
July, 1912, and was about to be adopted in 1914, when- the 
caving in of the Avenue d’Antin over the catacombs caused 
its postponement, and then the war came and stopped all con- 
structive traffic work. Plate III. 

In the case of the Rond Point the form of the central 
pivotal zone was to be an ellipse showing that it need not 
necessarily be a circle, but should be the form best adapted 
to the particular local conditions. 

Up to the present time the traffic plan generally adopted 
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PLATE I. Temporary lay-out of street car tracks, curb 


lines, traffic posts and ropes, confining vehicle traffic to the 
outside 52 feet of the circle. Isles of safety for foot passen- 
gers are not shown. The entire inner circle is open for them 


to pass and to board cars. 
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PLATE II. Treatment of the circular Place de 1’Etoile, 
with a dozen entering streets and three stub-end car lines. 
Traffic is divided into three lines, all traveling in the same 
direction, to the right. This gives two lines of spaces ex- 
tending between street intersections which may serve as 
isles of safety for foot passengers crossing to the center of 
the circle. Note, also, isles of safety in the wider entering 
streets, opposite the sidewalks, which serve to separate the 
two lines of traffic in those streets at their points of entrance 


into the circle. 


at important intersections is the English block system, con- 
sisting in stopping and starting vehicles alternately at the 
intersection of streets in order that traffic may proceed thru 
each in turn. It was first employed in New York in 1902. 

The objection to the block system is that it delays traffic 
unnecessarily. Vehicles accumulate behind the block and are 
passed thru in a mass when the block is raised, instead of 
filtering thru continuously and distributing themselves more 
evenly over the surface of the street. If you will watch the 
operation of the block system you will see that just before 
the block is raised there is often a space ahead of three or 
more squares which is practically unoccupied by vehicles. In 
other words this space is wasted so far as traffic is concerned. 
Plate IV. 

The present system of gogo semaphores on Fifth Avenue 
to enforce the block system for a number of squares at a time 
is delaying traffic unreasonably. The main feature of it al- 
ready has had to be abandoned as it did not work, and now 
each semaphore is being operated independently. Sema- 
phores for individual work are not nearly so good as the hand 
because they direct all drivers in sight, bringing about a full 
stop of all vehicles going in one direction, while the hand can 
direct them individually. 

A gogo semaphore is a poor assistant for an incompetent 
“cop,” but none at all for an efficient traffic officer. One of 
the objections to the gogo semaphore is that the “cop” often 
forgets to turn it and traffic stops entirely on one of the streets 
until he finds himself and gets on the job again. If the sema- 
phore had a neutral position it would not be so bad, as when 
turned to neutral it would cease its detrimental work. How- 
ever, the gogo semaphore should go anyhow, and when a 
competent traffic officer cannot be provided for an intersection, 
one of those posts now known as dummy policemen should 
be placed at the center of intersection. These posts were sug- 





MUNICIPAL ENGINEERING 





gested in an article published in the Rider and Driver on 
December 24, 1904, but not used until two or three years ago, 
and now their number thruout the country is legion and their 
use is general. 

It is evident then that the block system, since it is waste- 
ful of space, should not be used except possibly at the most 
important intersections at congested hours as a temporary 
expedient to force traffic over those intersections. 


A Substitute for the Block System. 


The rotary system will work equally as well at an inter- 
section of streets where there is enough room, and with little 
or no police supervision, as it will at a focus of streets. It is 
a no-stop system and would very greatly increase the traffic 
capacity of many streets. 

At an intersection of streets the principle to follow is 
exactly the same as at a focus of streets. In one case the 
pivotal zone to go around is large, in the other it is small, 
and that is the only difference. At a simple intersection of 
streets vehicles will do exactly what they do now where there 
is no traffic officer in charge—i. e., the drivers will follow 
the general traffic regulation of going around the point of 
intersection before turning, only with a pivotal zone in the 
center they will be still further constrained to follow this rule. 

The corners of streets are not now usually cut back on a 
large enough radius, especially for the rotary system, six 
feet being about the average. The scientific radius where 
streets intersect at right angles is one equal to the width of 
the narrower sidewalk of the two streets. For acute angles 
it is greater and for obtuse angles less, the exact radius suited 
for any case being easily determined mathematically. 

Where this scientific radius for rounding corners is 
adopted, the turning space at an intersection will often be- 
come sufficiently great for the installation of a pivotal zone 
around which traffic may rotate just as it now does around a 
large circle. Plate V. 

For all intersections where there is sufficient room rotary 
traffic is strongly recommended, altho it may possibly be ad- 
visable to use the block system with it during congested 
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PLATE III. Proposed system for the Rond Point on the 
avenue des Champs Elysees. The heavily traveled boulevard 
has its traffic in each direction divided into two streams, 
horse-drawn and automobile. It is crossed by a street rail- 
way line and two other streets enter. Posts around the 
ellipse serve to keep the two kinds of traffic separate. Isles 


of safety or traffic separators are shown on all streets except 
along the street railway tracks. 
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PLATE IV. 
gestion behind block and vacant street space before it, thus 
using but half the street at a time and increasing rather than 
distributing the density of traffic along the street. 


Illustration of block system, showing con- 


as 


hours where there are car tracks on one or both streets, 
but only local conditions will determine this in each case. 

In 1914 the police department of New York was prevailed 
upon to try rotary traffic at the intersection of Fifth Avenue 
and 57th street, but the lines on the pavement were painted 
only once, the signs promised by the department were not 
provided, and it was soon discontinued. Even in its crude 
form, however, it worked surprisingly well. But rotary traffic 
cannot be given a really fair trial on such a street as Fifth 
Avenue unless the trial system extends over quite a distance, 
as the operation of the block system at points that feed the 
spot selected for the trial, interferes with the normally even 
flow of traffic. It seemed as tho perhaps no traffic officers would 
be needed, as it worked automatically, and this groundless 
fear may have influenced its discontinuance. 

About a year ago, at the suggestion of S. W. Taylor, rotary 
traffic was adopted in Detroit at the intersection of Grand 
River and Farmer Streets where the room for the inscribed 
circle is somewhat less than it would be anywhere on Fifth 
Avenue. Last October I had occasion to go to Detroit to read 
a paper on Uniform Traffic Regulations for the National Safety 
Council, and while there I spent the best part of three days 
going around with Inspector Rutledge to see what had been 
accomplished, and especially to observe the working of rotary 
traffic at the point where they had installed it last year. I 
was told that the traffic officer stationed at this point before 
the rotary system was installed had requested to be removed 
as his nerves could no longer stand the strain. Now they have 
no traffic officer at this point. The scheme works automati- 
cally and satisfactorily. Plate VI. 

I should, however, recommend that on Fifth Avenue there 
be one traffic officer at each intersection during the con- 
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PLATE V. Effect of large radii at curb corners. 


ABOVE: At the left, the curb corner has a radius of 6 
feet and the outer circle for rotary traffic can have a radius 
of only 36 feet. At the right, with 22.5 feet radius for curb 
corner, the rotary traffic circle has an outer radius of 45 
feet, and the inner circle one of 17.55 feet, large enough to 
make turning easy. The larger the circle, however, the 
farther back from the corner the isle of safety is forced and 
on the narrower street it is moved entirely out of the line of 
the sidewalk. 


BELOW: Method of laying out curb corner when the 
radius is made equal to the width of the narrower sidewalk. 


' as 
gested hours as his supervision would add considerably to the 
comfort and safety of both pedestrains and drivers and 
facilitate the rapid passage of traffic. 

I received a letter lately from Inspector Rutledge of De- 
troit which says: 

“T wish to inform you that we have installed the rotary 
system at Madison and Randolph Streets, that is, at the 
Detroit Club. Also at Second and Third Streets at the inter- 
sections of these two streets with the Boston Boulevard. These 
are some of the places that we agreed upon where it would be 
well to try out the system.’ 














PLATE VI. 
avenue and Farmer street, Detroit, Michigan, which has 
eliminated the traffic officer formerly stationed there. While 
this circle may always be busy, foot pasengers have little 
trouble in crossing any of the four streets, especially if a 
traffic separator or isle of safety is placed in the middle of 
each, just outside the rotary traffic circle. 


A small rotary traffic circle at Grand River 
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PLATE VII. 
Traffic moves to the right in a circular band 25 feet wide 


Rotary traffic circle in New Haven, Conn. 


with outside circle 57.5 feet in diameter. The street railway 
crossing is rather complicated, but the traffic circle crosses 
the tracks where they are reduced to the minimum number. 
Foot passengers on one side of George street must make 
quite a detour to keep out of the rotary traffic circle. This 
is reported to operate successfully, tho it is rather excep- 
tionally difficult. If the wear or disturbance of switches and 
frogs is excessive the circle could be given a larger radius 
or distorted somewhat by giving curb corners larger radius, 
especially at the corner of George and Meadow streets. 


More than a year ago the New York city mayor’s street 
traffic committee recommended to the police department that 
they try rotary traffic on Fifth Avenue from 34th Street to 
42d Street or from 42d Street to 58th Street inclusive, and 
that they expend not exceeding $2,000, in the experiment. 
The police department said they had not the money for this 
purpose, altho they bought gogo semaphores. 

Now if there is any plan that will increase the traffic 
capacity of our streets it ought to be given a fair and ex- 
haustive trial. If it proves of as much value at intersections 
as it has at foci of streets it will pay for the temporary trial 
in one day and in one month for all necessary construction for 
permanent installation. 

As already said, it took over two years to get rotary traf- 
fic even tried at a focus. Now it is the general rule thruout 
the world. 

With the crying necessity for street traffic betterment the 
authorities should welcome any suggestion and especially the 
extension of one which has already proven so valuable in 
saving life and facilitating traffic that a trifle of what it has 
saved New York alone would pay for all the permanent con- 
structions and changes where it can be applied thruout the 
whole city. 








PROPOSED SOLUTION OF CHICAGO'S 
STREET TRANSPORTATION PROBLEMS 


A commission appointed by the Chicago city council to 
study the problem of transfer of passengers to and from the 
center of the city and to work out plans for reducing the pres- 
ent congestion has made its report. The commission is com- 
posed of W. B. Parsons, Robert Ridgway and B. J. Arnold 
and it has made a very comprehensive report covering all 
phases of the questions involved. The summary of conclusions 
and recommendations is reproduced here to show how thoroly 
the commission has done its work and how comprehensive is 
the plant it has devised. 


The experts recommend: 


1. That a single corporation be organized to take over 
the surface and elevated lines. 


2. That legislation be sought. 


(a) To permit the formation of such a corporation. 

(b) To permit the grant of a terminable franchise in re- 
turn for which the existing companies shall surrender all their 
definite franchises; 

(c) That the city of Chicago be empowered to purchase the 
property of the new corporation; 

(d) That the city of Chicago be empowered to procure 
the consents of abutting property owners. 


3. That the construction of a combined system of subways 
and elevated railroads be begun at once and co-ordinated with 
the present and future elevated railroads so developed as to 
furnish the highest grade of rapid transit service. 


4. To give to the city full control over the extensions to 
the system and additions to equipment and the furnishing of 
service limited only in that the net return to the corporation 
will not be reduced below 6 per cent. 


Would Extend Partnership. 


5. That a financial plan be developed so as: 

(a) To extend the partnership management now existing 
between the city and the surface lines to include the elevated 
lines so that the city shall have a share in the divisible net 
receipts of all the lines. 

(b) To allow to the corporation, so far as affected by any 
act or orders of the city, a net return on the combined valua- 
tion of the existing properties of 6 per cent. 

(c) To invest in the construction of subways or other 
producing additions the present traction fund and increases 
thereto on the same terms as new capital furnished by the 
corporation. That is to say, the corporation shall receive only 
the actual interest that it has to pay on the new capital fur- 
nished and the city shall receive on its revenue producing in- 
vestment the same rate of return. 


(d) To provide for two amortization funds whereby the 
outstanding valuation or purchase price shall be progressively 
reduced, these amortization funds to be increased by all re- 
mainders of the traction fund, over requirements, for new con- 
struction. 


(e) To confine the return to the corporation between the 
limits of 6 and 8 per cent on its then investment in road and 
equipment by requiring that after its total return exceeds 7 
per cent a portion of such excess over 7. per cent and all of 
the excess over 8 per cent shall be paid into the special amor- 
tization fund. 

(f) To provide for such use of the traction fund and 
amortization funds as to establish a practicable and feasible 
method of acquisition by the city of the entire local traction 
system. 
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PLACING AND LINING NEW ARCH IN RECONSTRUCTING NORTH BROADWAY TUNNEL, LOS ANGELES, CALIFORNIA. 


RECONSTRUCTION OF THE 
BROADWAY TUNNEL 


LOS ANGELES, CALIFORNIA 


The reconstruction of the North Broadway 
tunnel, Los Angeles, Cal., is interesting as an 
imstance of ingenuity in securing the desired 
results at a minimum of expense for material 
and labor, a minimum of disturbance of the 
old structure, and with a material wmprove 
ment of the appearance of the street and the 
tunnel. 

The photograph on the front cover shows 
the end at which the most change was made, 
while it was still in process of construction 
and before the space in the portal between the 
old and the new arches was walled up. The 
other pictures show various stages im the pro- 
cess of construction. 


HE ‘old tunnel on North Broadway, Los Angeles, ex- 
T tending from California street on the south to Sun- 

set boulevard on the north, about 760 feet, gave an 
outlet from the business section of the city to residence 
and suburban sections on the north and northeast. 

The grade in the street from Temple street, one block 
south, and extending thru the tunnel was one of 6 per cent., 
and the street was unpaved. This made traffic difficult. 
Moreover the appearance of the tunnel was objectionable, 
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since the inner surface was of plaster, continually damp 
and mildewed in appearance. 

It was proposed to improve the situation by reducing 
the grade from 6 per cent. to 3.8 per cent. from Temple 
street thru the tunnel, changing California street grades to 
meet the new Broadway grade, and to pave the roadway with 
wood blocks. - 

This required a lowering of the tunnel floor of 3 feet at 
the north entrance and of 20 feet at the south portal. The 
tunnel had a span of 40 feet, and its original height was 22 
feet at the center. 

The excavation was made 36 feet wide with a Thew 
steam shovel, leaving 2 feet on each side to be removed 
as the new side walls of the tunnel were put in. The shovel 
was put to work at the north end, where the cut was 
least, and the first time thru a maximum depth of 7 feet 
of earth was removed. All the remainder of the depth was 
taken out on the second trip of the shovel. 


Immediately following the steam shovel on its first trip 
the excavation for the underpinning of the old tunnel was 
made. The second photograph on the following page shows 
one wall near the north end under which the underpinning 
is completed. These underpinning walls are 5 ft. 5 in. thick 
and were constructed in sections 10 feet long, a separate ex- 
cavation being made for each of the 160 sections required un- 
der the two walls together. The photograph gives an idea 
of the rapidity of increase in height of this new under- 
pinning wall as it extends from the north end of the tunnel 
toward the south end. To insure that no settlement would 
occur on account of the methods of construction of this wall, 























EXCAVATION FOR 10-FOOT SECTION OF UNDER- 


PINNING WALL, SHOWING METHOD OF INSERTING 
BROKEN STONE DRAINAGE LAYER AND OF JOINING 
NEW AND OLD SECTIONS. 
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each excavation for a new section was. at least 70 feet 
distant from any preceding section which had not been 
finished long enough for the concrete to be thoroly set. At 
least 10 days was allowed for the setting. All the materials 
for the concrete walls were handled and mixed on the floor 
of the tunnel, as the work proceeded, a Foote mixer being 
used. 

The photograph shows also the bearing for the new arch 
at its springing line. 

Before placing the concrete in these walls, proper drainage 
was provided for by placing 3 inches of broken stone next 
to the earth in the excavation. The photograph above shows 
the excavation for a section of the underpinning wall with 
planks attached to other timbers embedded in the earth, 
the horizontal planks serving to carry sheet iron plates which 
hold the broken stone in place and serve at the same time for 
the back form for the wall. Two of these plates are seen in 
position with gravel behind them. The method of holding 
the gravel behind a plate until the next plate and its gravel 
are put in place is seen at the left edge of the lower plate, 
a light strip of wood of any sort held in place by spikes 
driven into the earth. 

At the right the end of a completed section of the wall 
shows the groove formed in it by a beveled plank set in the 
end of the form, so as to make a recess. The concrete of 
the new section of the wall fills this recess, and thus the 
two sections of wall are made to act together in the desired 
manner. 

The new arch, 8 inches thick, is composed of two rings 
of hard common brick masonry with an inner facing of 
3 by 6-inch white glazed tile set in an inch of cement plaster. 
The construction of this arch and tile facing is shown in the 
picture at the head of this article. The open space between 
the upper side of the new arch and the inner surface of 
the old arch is also indicated. 

The brick arch was built in 20-foot sections on a large 
arch form of five trussed sections carried on heavy timber 
bents. It was moved from one bent to the next by means of 
rollers running on cross timbers, being lowered a few inches 
to clear the finished brick work and then jacked up to proper 
elevation for laying the brick for the new section. A section 
of the arch would be finished and keyed up one evening, 
would be allowed to stand for about 36 hours, when the form 
would be moved forward and set and a new section laid. 
In this way a section was completed in 48 hours. To give 
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the bricklayers continuous employment and thus halve the 
time of construction two of the large forms were used and 
the arch was constructed in two divisions, one beginning at 
the north portal and the other at the center of the tunnel. 
By working each alternate day on a section one gang work- 
ing continuously kept the two sections going. 

The tile lining was also placed on the two sections in 
the same way, two 50-foot movable scaffolds being used. 
One of these is seen in the background of the picture at the 
head of this article. 

The 8-inch brick arch, about 40 feet span, is self-supporting, 
but has nothing else to carry, as the space between the 
old arch and the new one is left vacant. It ranges from 3 
feet in height at the north end to 20 feet at the south end, 
the latter being seen in the last photograph. Cables, conduits 
and pipes may be laid in this space on occasion. The two 
ends were walled up before the contract was finished, tho 
the photograph shows the south end open. This chamber 
has 8-inch vents leading to the street above with 3 by 5- 
foot manholes. Drains collect any water which may seep in 
thru the old arch. 

The tunnel itself is paved with 2,555 sq. yds. of creosoted 
Oregon cedar block paving. One of the approaches is paved 
with 2,778 sq. yds. of asphalt paving and the other with 1,222 
sq. yds. of granite block paving. 

The excavation in the tunnel floor amounted to 36,000 
cu. yds. About 5,000 cu. yds. of concrete were placed, -keep- 
ing a %-yard mixer employed constantly. The construction 
work cost $190,000, and the damages on account of the 
changes in grade of the streets affected were about $110,- 
000. Contractor Lynn S. Atkinson, Los Angeles, completed 
the work in about nine months without accident of any 
kind to work or workmen. We are indebted to him for data 
and photographs. 














COMPLETED CONCRETE UNDERPINNING WALL 


NEAR NORTH END READY TO RECEIVE THE NEW . 
BRICK ARCH. 
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CONCRETE SEWER FAILURE 


DUE TO POOR AGGREGATE AND DEFECTIVE METHODS 
By M. T. Cantell, C. E., Winnipeg, Man. 








This article 1s abstracted from a report of 
the author to the rural mumcipalhty of St. 
Vital, and demonstrates the necessity of 
proper construction of concrete sewers and 
at the same time the value of concrete sewers 
when properly constructed. The article is 
made up of selections from two reports by 
Mr. Cantell, to whom we are indebted also for 
the photographs from which the cuts are 
made. 








on St. Mary’s Road was built of concrete in 1914, being 

finished in the fall. Decomposition in the concrete 
was first noticed in the fall of 1915. Detailed examinations 
of the condition of the sewer were made in February, May, 
June and October, 1916, and the results of the investigations 
are taken from the reports upon them as follows: 

The sewer is egg shape in section and is constructed of 
concrete, as shown in the accompanying drawing, the di- 
mensions of this portion being 42 inches wide and 63 inches 
high, with the concrete six inches thick. 

On February 12 the report was that in the portion between 
the Municipal Hall and Nichol Avenue disintegration of the 
concrete is rapidly taking place, and to such an extent that 
if it is not immediately arrested destruction of the whole of 
this length of sewer would be inevitable at an early date. 
North of Nichol Avenue, it was under the process of disinte- 
gration; altho not so far advanced as in the more southerly 
portion. 

In May the disintegration had greatly increased; a con- 
siderable length between Hull Avenue and Nichol Avenue 
had entirely collapsed, and large patches had fallen out in 
many places. 

It was necessary to entirely reconstruct about 430 feet 
between Hull Avenue and Nichol Avenue, and some 400 
feet further south of this point and about 400 feet north of 
Nichol Avenue. The remainder in St. Mary’s Road, from the 
south end of Harrowby Avenue, must be lined. About 20 
feet of the sewer in St. Anne’s Road must be reconstructed. 
Some of the Mager Drive sewer must be patched, and it must 
be lined thruout to avert disintegration. The same was true 
of the sewer in Rosewarne Avenue and Kingston Row, but 
promptness of.action was not quite so necessary. 

The coarse aggregate used for the concrete consists of 
from 60 to 65 per cent. of limestone in various degrees of 
crystallization, some of which is silicious and some of a 
metamorphic nature; about 20 per cent. consists of hard 
stone of igneous formation, chiefly granite and trap rock; 
the remaining 15 to 20 per cent. consists of soft granular 
limestone, i. e.: limestone devoid of crystallization. The sand 
is'similar in nature to the coarse aggregate but does not 
contain such a large percentage of non-crystalline limestone. 

The proportion and quality of cement used thruout is sat- 
isfactory and appears to agree fairly closely with the 1 to 6 
mixture and the other conditions called for in the specifi- 
cations. ; 

There is evidence of the concrete being mixed with an 
excess of water and of being deposited with insufficient or 


T= trunk sewer of the rural municipality of St. Vital 
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no tamping, resulting in a porous concrete of insufficient 
density to resist the penetration of moisture and deleterious 
gases. The density of the concrete is very irregular. In 
places it is of average density but it is generally porous and 
in places exceptionally so, the cavities varying in size up to 
that of the stones, 

The air in the sewer contains a large proportion of 
carbonic acid and ammonia, a small proportion of sulphureted 
hydrogen and a trace of marsh gas. 

The soil in which the sewer is built consists of a plastic 
calcareous clay containing a small trace of alkaline matter, 
underlying about 18 inches of peaty vegetable earth in which 
there is a trace of carbonic acid, probably generated by de- 
caying vegetation and carried in by surface water. The al- 
kaline matter is insufficient to give rise to the formation 
of soluble salts likely to cause efflorescence and consequent 
disintegration. 

The disintegration is brought about primarily by a break- 
down of the limestone aggregate of the concrete, thru being 
attacked, chiefly by the carbonic acid and the ammonia and 
to a smaller degree by the other deleterious gases contained 
in the sewer air. These chemicals have great affinity for 
carbonate of lime and carbonate of magnesia. The limestone 
consists almost entirely of the former, with, in some cases, 
a small percentage of the latter. The acids in the air are 
dissolved by moisture and thus rendered capable of attack- 
ing the carbonates and setting up chemical action, which re- 
sults in decomposition of the stone. The acids then attack 
the lime in the cement, which results in. the complete dis- 
integration of the concrete. 

The chemical action and process of disintegration are 
observable in the following: 


IOXSTS ~ 





SECTION OF SEWER SHOWING FORM AND DIMEN- 
SIONS. 
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STALACTITES AND DISINTEGRATION IN THE 


CROWN OF THE SEWER. 
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(1) The formation of sulphates and carbonates, which 
are extensive and in various forms. Sulphate of magnesia is 
shown as a white salt-like efflorescence, and the sulphate and 
carbonates of lime as a creamy white substance running down 
the wall like a thick paint, and in numerous places hanging 
like icicles in the form of stalactites, each of which can be 
seen in the accompanying photographs. These sulphates and 
carbonates exert an irresistible force during formation, and 
when forming within the pores of the concrete they fracture, 
burst, or render friable, the surrounding material. 


(2) By the gases attacking the limestone in parts more 
free from moisture and liberating the carbonic acid gas con- 
tained in the stone. This converts it into quicklime, which 
hydrates in the presence of moisture, and in so doing it 
expands, fractures the concrete, powders and is subsequently 
converted into a paste of putty-like consistency, which is dis- 
solved and washed away by water. 


The action of the gases is intensified by the presence of 
moisture due to percolation thru the concrete from the soil 
and from the water within the sewer; this water dissolves 
the acids in the sewer air thus enabling them to easily attack 
the carbonate of lime and magnesia, forming sulphates which 
are very soluble in water. Owing to porosity the concrete 
offers very little or no resistance to the penetration of the 
gases. 

The disintegration invariably commences at the inside and 
varies in depth from superficial roughness to complete dis- 
integration thru the whole thickness of the concrete. At 
any one particular point it is greater at the inside than 
toward the outside, and is invariably greatest where the 
moisture most easily penetrates and the non-crystalline lime- 
stone is pyesent. 

My detailed examination fully indicates the following: 

(1) That the disintegration is chiefly due to the use in 
the concrete of a large proportion of soft non-crystalline lime- 
stone, containing 90 to 96 per cent. carbonate of lime (lime, 
carbonic acid and water). 

(2) That the disintegration would have been much less 
rapid and probably only superficial if the concrete had been 
of sufficient density to resist the penetration of air and 
water, and had the sewer been better ventilated. 

(3) That the disintegration would not have taken place 
if the interior of the sewer had been finished with an im- 


pervious lining. The existing lining consists of a coating 
of cement grout. 

When an extension of the sewer is made I recommend 
the municipality to refuse permission to use limestone of the 
class herein described as bringing about the disintegration, 
and to enforce means to secure a dense impervious concrete 
with a water-proofing lining. 

To restore the sewer to a satisfactory cordition I recom- 
mend the following: 

(1) That about 400 feet between the Municipal Hall and 
Nicholl Avenue be entirely removed and reconstructed, for 
which it will be necessary to open up the trench to facilitate 
construction. A further portion of this length to have a part 

















TWO DISINTEGRATED SPOTS. WHITE SURFACE 
SHOWS DISSOLVED LIME. BLACK STRIP IS ORIGINAL 
UNAFFECTED CONCRETE. 
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DISINTEGRATION ON SIDE WALL OF SEWER. 
SURFACE COVERED WITH DISSOLVED LIME. 
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only removed and reconstructed; this can be done from inside 
the sewer and will not necessitate opening the trench above. 
The remainder of this portion to have small defective patches 
cut out and made good. 

(2) That to preserve this portion from further disintegra- 
tion and ultimate destruction, the whole of the inside, except 
the portion entirely reconstructed, be cleaned and lined with 
an impervious lining in accordance with the appended speci- 
fications. 

The cost of the reconstruction recommended above is es- 
timated at $7,500 and of the lining $8,500, making a total of 
$16,000. 

The accompanying photographs show the decomposition 
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and disintegration in various stages. The white streaks 
and coating represent the sulphates and carbonates of lime 
which in places cover almost the entire surface and can be 
seen hanging in the form of stalactites. The dark streaks 
show the cement surface not yet covered with lime. The 
uneven broken patches are of putty-like consistency and can 
be easily removed without the use of tools. Fractures are 
seen along the side. 




















SURFACE COMPLETELY COVERED WITH DIS- 
SOLVED LIME. CRACKS IN SIDES AND DISINTEGRA- 
TION. 








CRITICISMS OF CHICAGO PAVING 


Last summer Prof. I. O. Baker made a report on paving 
methods and results in Chicago, which cast some very serious 
reflections on the work, the honesty of the contractors and 
the competency if not the honesty of the city’s engineers 
and inspectors. It developed that the report was made on 
the basis of a very brief personal examination and some 
data furnished by others, and on that account it was not pub- 
lished in MUNICIPAL ENGINEERING. 

After time for careful study of the facts in the case, C. 
D. Hill, engineer in charge of sewers for the Chicago board 
of local improvements, has written a letter to Engineering 
News in which he demonstrates the inaccuracy of many 
statements in the report and does much to repair the dam- 
aged reputations of his colleagues in Chicago’s engineering 
force. 

It would seem from Mr. Hill’s statements and figures 
that the contractors were unusually expert in doing their 
work. In many investigations of the same sort as Prof. 
Baker’s, the writer has found that when the contractor was 
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expert he followed the limitations of the specifications ex- 
actly, and that when a contractor failed to meet the specifi- 
cations it was because he was not sufficiently expert and 
instances of work better than required offset those which 
were not as good as required, showing that he had the same 
intentions as the expert contractor, but could not carry them 
out uniformly. Of course, there is the occasional contractor 
who is trying to skin his job, but he is not numerous even 
in the jobs which are subject to special investigation, where 
he might be expected. 

Every contractor is expected to make all the money he can 
legitimately and he would be foolish to exceed the specifica- 
tions any more than would be necesary to insure that he 
would be always within them. The most successful con- 
tractor, really the best contractor on any job all things 
considered, is the one who meets his specifications with the 
greatest exactness and with the least to spare. At least 
that is the writer’s experience. 





4 

























WORKERS IN 




















The Schenectady Recut Granite Block Pavements 
The Editor of MUNICIPAL ENGINEERING: 


Sir—During 1913, when the writer was Commissioner of 
Public Works of that city, Schenectady, N. Y., repaved State 
street part way around Crescent Park, in front of the court 
house, central fire station and armory, with small granite 
blocks laid in a mortar bed upon a new and still wet con- 
crete foundation, and grouted the joints with cement grout, 
accomplishing a monolithic construction such as is now so 
strongly recommended for all block pavement. 

These small new granite blocks were cut from the large 
old blocks already on the street, the work of recutting being 
done on the job. A detailed description of this work was 
published in MuNICIPAL ENGINEERING of May, 1914. Four new 
blocks were cut out of each large old one, the new blocks 
averaging about 6 inches long, 4 inches wide and 4 inches 
deep. The blocks so cut covering just about twice the sur- 
face area of the old, it was possible to relay about 10,000 
square yards of pavement with the blocks from about 5,000 
square yards of old work. 

Some cities seem still to think that modern, small-sized, 
highly dressed granite blocks cut from old blocks are dif- 
ferent from and inferior to new blocks from the quarries. 
There is a difference—but in price only. For from 50 to 
80 cents per square yard, and about twelve old blocks, new 
ones can be produced, equal in every way for paving pur- 
poses to those costing from $2 to $2.50 per square yard de- 
livered on the job from the quarries. 

If any city official who has old granite block pavements 
to deal with doubts this at all, let him go to Schenectady 
today and look at this work in front of the court house and 
the armory, in the center of that city. There are other 
small sections at street intersections that will be worth 





SAMPLE OF SCHENECTADY RECUT GRANITE 
BLOCK PAVEMENT, SHOWING ITS MONOLITHIC 
CHARACTER. 
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seeing, but this one section will probably be enough. Then 
let him get MuNicripAL ENGINEERING for May, 1914, and see 
just how the work was done. 

The writer examined this pavement in January, 1917, 
after it had been under rather heavy traffic for three years 
and more, and could see little sign of wear. It is still per- 
fectly smooth and in line, and, as it is traversed on pneu- 
matic tires, is quite as smooth-riding as sheet asphalt. It is 
neither very noisy nor hard on the vehicles that pass over 
it by the thousands each day. The other stretches of this 
work in the city are in equally good condition, except where 
street openings and track repairs have been made. 


At the time the above work was done, some claimed that 
the concrete foundation was not thick enough to hold the 
traffic, others that it was unwise to dispense with the sand 
cushion, and still others declared the blocks too small. The 
results seem to indicate that these critics were wrong. There 
is very little settlement any where, in spite of the fact that 
the street is directly over an old waterway and the former 
pavement on a sand bed had sunk badly out of shape. New 
York and other cities are now adopting mortar bed for granite 
blocks, and the modern brick roadway is of like construction. 
The small granite block is getting even smaller, and today 
we have the 3-inch cubes or Durax, which the writer believes 
will be quite successful wherever it is properly laid. 


Tho the work at Schenectady was done by inexperienced 
foremen, the man in charge, Mr. Robert K. Wilson, was of 
high intelligence, and the writer gave the job considerable 
personal attention. The results in smoothness of surface 
and detail are very gratifying. Where so much money is being 
spent in material, especially with new granite block work, it 
would seem very poor economy to stint on supervision and 
care in the paving and surfacing. A young assistant engineer 
should, the writer thinks, be on the work at all times and 
right with the pavers, watching the laying of each yard and 
detecting the slightest departure from the proposed surface 
lines. It is quite difficult and expensive to correct errors 
after they are made, and no possibility of error that can be 
avoided should be allowed to exist. z 


The Milton Hersey Company has recently recommended 
to the City of Montreal the recutting and relaying of all 
granite block streets that need repaving, and as soon as 
any of this type of work is done by them, will draw careful 
specifications therefor following out the Schenectady method, 
with any slight modifications that the local situation may re- 
quire. 

The photograph herewith is of a model section of the 
pavement made at Schenectady while the work was in prog- 
ress, and shows the monolithic construction as it was prac- 
ticed in the work and now exists on the streets. 


CHARLES A, MULLEN, Director of Paving Dept., 
Milton Hersey Co., Montreal, Que. 
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LEFT: GRATING OVER CATCHBASIN AND EN- 
TRANCE TO DRAIN UNDER STREET INTERSECTION. 


RIGHT: GRATING REMOVED, SHOWING BASIN 
AND END OF PART-CIRCLE CULVERT. 


Surface Drainage at Street Intersections 


One of the difficult problems of the street superintendent 
and the city engineer is to carry surface water across street 
intersections when there are no sewers or storm water drains 
to take the water. Usually the depth below the crown of 
the street is limited, and if the amount of water to be 
carried in a sudden hard storm is large the cross section 
of the opening must be large, and since it cannot be deep 
it must be wide. Circular culverts are therefore ruled out 
in many cases. If the span is large the roof of the culvert, 
which must be at or very close to the surface must be flat 
or nearly so and must be strong enough to carry the weight 
of the traffic. 

One excellent solution of the problem, applicable in many 
cases, is the part-circle corrugated iron culvert set in ce- 
ment with ample bearings at the sides. This plan has been 
used in Alhambra, Cal., under City Engineer R. H. Blacklidge 
and the accompanying photographs show how the details 
have been worked out. 

In the left hand photograph above is shown the surface of 
the gutter with the curb on the right and a grating in place to 
screen out large floating matter which might lodge in the cul- 
vert. Under the grating is a chamber, seen in part in the 
right hand photograph, which catches sand and other heavy 
matter, the water running off across the street thru the cul- 


vert, the end of which is seen in the picture. 
To show closer views of the construction of other va- 


rieties and its strength the third photograph is shown with 
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a 12-ton roller over the arch of the top. The span of the 
ingot iron arch set in concrete is 26 inches, and the rise 
is 4 inches. Ledges on which to rest sloping grating or cover 
are seen on each side of the opening. 





A Handy Chart for Figuring Pumping Capacity, Etc. 
The Editor of MUNICIPAL ENGINEERING: 


Sir—This chart will be found useful for finding the horse- 
power necessary to do almost any pumping job up to 100 h.p.; 
for finding the gallons of water a given pump will lift per 
minute; for finding the head; or for finding the efficiency 
of a given installation. 

For example, how many gallons per minute will be pumped 
by a 40-h.p. motor thru a 40-foot head, the efficiency of the 
pump being 50 per cent? Join the 40 (column A) with the 
50 per cent (column E) and locate the intersection with col- 
umn C. Then run a straight line thru that intersection (col- 
umn C) and the 40 (column D) and the answer (1,950 gallons 
per minute) is found in column B. 
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The principal point to remember is—always connect A 
and E; B and D. The two outside columns must be used 
together, and B and D must be used together. 

It is plain, now, that knowing three of the values in A, 
B, D and E, the fourth one is easily and quickly found 
without any computing. 

When figuring efficiencies usually allow about 80 per 
cent. for duplex, triplex, and reciprocating pumps in general; 
a good modern centrifugal pump, about 60 per cent.; and 
for air lift pumps 40 per cent is considered pretty good. 
Higher efficiencies than these have been attained with all 
the above pumps, to be sure. If you know the exact ef- 
ficiency of your pump or the pump you have in mind, that 
is the efficiency to use in the chart, of course. 

W. F. ScHapnorst, M. E., 
New York. 
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How Cleveland Accounts for 94 Per Cent. of its Water 
Supply 

An item has been going the rounds of the press to the 
effect that Cleveland, O., was accounting for 94 per cent. 
of the water pumped, knowing within 6 per cent. where all 
the water goes, whether for public or private use, or wasted. 
This is a larger percentage than any other reported at the 
meeting of the American Water Works Association at which 
the statement was made, and requires explanation either as 
to the delinquency of water works officials in other cities 
or as to the manner in which the percentage of efficiency 
of the measuring system is computed. 

Mr. C. T. Schulz of the Cleveland water department gave 
some details of the method of obtaining the percentage re- 
ferred to. 

At the beginning he states that he begins to measure the 
efficiency after the water has passed the venturi meters in 
the discharge mains, and he obtains the quantity to be ac- 
counted for, not from the readings of the meters, but by 
deducting 3 per cent. for slippage from the pump plunger 
displacement. He states that the venturi meters show that 
the pump slippage does not average more than 1 per cent., 
so that he would start his computation with 2 per cent. more 
water than he actually has, but for the fact that he believes 
that his venturi meters are less accurate than his pump 
displacement measurement and his 3 per cent. slippage esti- 
mate. Moreover, he assumes the difference to be always 
in the same direction. 

About 99 per cent. of all services are metered and the 
meters account for 88 per cent .of the water. 

Accurate record of water used for fire extinguishing is 
kept, showing 74,566,000 gallons in 1915. The gangs: settling 
trenches, flushing services and water mains, etc., keep ac- 
curate record of the amount of water they use. 

A few connections are not metered, and public utility 
corporations use unmetered water for construction purposes. 
These unmetered quantities are assumed to amount to less 
than 3 per cent. of the supply. Overflow of the reservoir is as- 
sumed to account for a considerable portion of the re- 
mainder. 

From the detailed table showing the items of the account 
for several years the following data are taken for 1915: 


Per Cent. 
The percentage of water metered and sold was.. 82.03 
Te SS OE BOO WAGs o.oo oh cee ecccvesesinsesss 6.74 
PM tis otc cane ee RR NaC Seah ee anes 88.77 


The slippage in the meters is estimated at 3 per 
cent., or computed on the 88.77 per cent., is 
The use of water paid for on the flat rate basis, 
hydrant rentals building purposes, sprinkling 
streets, miscellaneous purposes, was estimated by 
computing the number of gallons at meter rates 
which would call for the flat payments made. 
es Oe CE Gi. oo i a vcc nee edtenswexeveens 
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Unmetered free water for testing meters, building 
sewers, paving streets, puddling trenches, flush- 
ing water mains, flushing sewers, watering 
troughs, parks and fountains, fire extinguishment, 
etc., some of which is measured more or less ac- 
curately by means of size of nozzle and time 


water is TUMMING, BIMIOUMIS 10. ..0. 0 cccccccsece. 2.07 
The leakage from the pipe system based on reports 

of leaks discovered, with no data as to duration, 

and otherwise unreliable, is estimated at........ 1.20 
Making a total accounted for the year 1915 of...... 95.37 


This detail indicates unusual care in studying the sources 
of error, but also shows where there are some opportunities 
for inaccuracy in estimates. But the accounting for nearly 
89 per cent. of the water thru meters, even when corrected 
by the difference between displacement and meter measure- 
ments at the pumps, cannot be seriously questioned and goes 
well beyond the results in other cities. 

Indeed, in the discussion of which this report by Mr. 
Schulz is a part, the statement was made that accounting for 
80 per cent. of the water indicated a very efficient water 
department, and 85 per cent. was a warning to investigate 
the methods of securing the result that sources of possible 
error might be discovered. 





Co-operation Secures Water for Two Towns 


The towns of Pecos and Barstow, 10 miles apart, and 
located in different West Texas counties, have solved by co- 
operation the vexed problem of securing an adequate and 
satisfactory water supply and a sewer system. These two 
towns are located in a region of alkali water, and neither 
of them has felt able singly to go to the expense of bringing 
pure water from a distance. The two towns have now joined 
forces and by jointly offering a favorable franchise, a com- 
pany capitalized at $300,000 and upon the physical properties 
of which $200,000 in bonds will be issued, has undertaken to 
put in joint waterworks and sewer systems for the two places. 
Two hundred consumers have been secured in Barstow and 
500 in Pecos, as well as a number along the line of the 
watermain which will be- laid between the two places. 

The water is to be secured from wells located 10 miles 
northeast of Barstow, where the amount of the water available 
has been thoroly tested as well as its quality approved. A 
site for a concrete reservoir has been selected which is 350 
feet higher than either Pecos or Barstow, and a short dis- 
tance from the location of the wells. Here a reservoir of 
sufficient capacity to supply a maximum demand for 20 days 
is to be constructed, and the natural fall from the reservoir 
site to the two cities will furnish adequate pressure for any 
emergency. H. LaSalle, of El Paso, who is in charge of the 
enterprise, has secured contracts from laundries, cotton gins, 
railroads and all other large consumers of water in the two 
towns, to furnish water at specified rates. 
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Practical Method of Using Waterproofing 


One of the secrets of success in water-proofing concrete is 
uniform distribution of the waterproofing so that no voids 
are left unfilled. If all voids are properly filled with an active 
collodial substance there can be no passage of water thru 
the structure. It is very important that a certain measured 
amount of waterproofing should be used in every yard of con- 
crete to insure maximum density and non-porosity. 

The consistency of concrete varies widely on different 
operations and under different conditions. A few contractors 
prefer to use 25 or 30 gallons of water per cubic yard, which 
gives a rather dry mix. The majority are using from 30 to 40 
gallons per yard, yielding a wet mix which is eatsily spaded 
and more easily handled than the drier mix. 

Under some conditons it is necessary to use two different 
mixes. Perhaps some of the concret has to be poured on a 
slope, necessitating a dry mixture, while that on the level is 
poured wet. 

A striking example of this is seen in the large reservoir at 
Omaha. The sides were poured on about a 30 degree slope, 
requiring only 26 gallons of water per yard of concrete. The 
floor was poured sufficiently wet, so that the concrete could 
be placed thru chutes. 

By this it is seen that there ean be no standard set for the 
amount of water that shall be used for mixing a cubic yard of 
concrete. 

The usual specification for using a paste waterproofing 
states that a certain amount by volume shall be mixed with 
a certain number of parts of water. This mixture is then to 
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be used in place of clear water for tempering the cement and 
aggregate. 

Since the amount of water used for each yard varies from 
25 gallons to 40 gallons, so also will the amount of water- 
proofing per cubic yard vary. For example, we will take a 
waterproofing that is used in the proportion of one part by 
volume to 36 parts by volume of water. If 1 gallon of water- 
proofing was mixed with 36 gallons of water there would be 
a total of 37 gallons of waterproofing mixture to be used the 
same as clear water for tempering the cement and aggregate. 
Assuming that the waterproofing weighs 8 pounds per gallon, 
then every gallon of mixture would contain 1/37 of 8 pounds, 
i. e. .216 pounds of waterproofing. The contractor using 25 
gallons of water per cubic yard will use 25 times .216, or 5.4 
pounds of waterproofing, in every yard, while the contractor 
using 35 gallons of water will use 35 times .216, or 7.5 pounds. 
of waterproofing, in every yard. This would mean that one 
man is using too little or the other too much. It demonstrates 
that uniform results cannot be obtained by mixing the water- 
proofing as specified above. It is necessary, instead, to specify 
that a certain number of pounds of waterproofing shall be used 
per cubic yard and then introduce that number of pounds 
regardless of variable factors. 

In one case it was decided that 6 pounds of paste per cubic 
yard was sufficient for the job, and it was introduced as 
follows: 

The head was knocked out of a barrel of paste and half 
of it removed to an empty barrel. About five gallons of water 
was added to the half barrel of paste and the mixture was 
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stirred thoroly. The object of this stirring with a small 
amount of water is to prevent the formation of lumps, which 
are liable to occur if all the water is added at first. 


When this has been thoroly stirred to a smooth consist- 
ency, more water is gradually added while stirring until the 
barrel is full. This gives a thick, creamy mixture containing 
one part of paste and one part of water. The paste weighs 
8 pounds per gallon. So every gallon of one-to-one mixture 
contains four pounds of waterproofing paste. Since 6 pounds 
of paste was to be used in every yard, 1% gallons of the one- 
to-one mixture was necessary. The mixers used were of % 
yard capacity, and so in every batch there was used % of 1% 
gallons, or 9/8 gallons, of the one-to-one mix. A measure was 
made which held just the correct amount for one batch, and 
the workman filled this and dumped it into each batch as the 
cement and aggregate were added. This insured that 6 pounds 
of paste would be introduced into every yard of concrete, re- 
gardless of the number of gallons of water used. Each night 
the number of yards of concrete and the number of pounds 
of paste used were accounted, giving a check on amount. 





The European War Changes the Water Supply of an 
American City 


The city of McKeesport, Pa., has for many years taken its 
water supply from the Youghiogheny river. This water is 
seriously polluted by drainage from coal mines, which makes 
the water acidulous and very hard. McKeesport was the first 
city to put in a large water-softening plant for the purpose of 
treating the entire water supply as a city and it has had some 
very interesting experiences, as the conditions of the water 
from day to day, and even from hour to hour, from a condi- 
tion of alkalinity to one of considerable acidity and hardness, 
the latter being the ordinary condition. The maximum acid- 
ity in six years was 390 and the maximum alkalinity was 60, 
the average of every year being pronouncedly acid. The hard- 
ness varied from 39 to 802, averaging each year from 128 
to 243. 


In the softening of the water from 100 to 3,800 pounds of 
lime have been required per million gallons, and from 0 to 
7,000 pounds of soda ash, the average for the six years being 
1,866 pounds of lime and 1,450 pounds of soda ash per mil- 
lion gallons. The cost of lime has been $3.03 and of soda 
ash $11.72, making a total of $14.75 for chemicals per million 
gallons treated. 


The large amount of chemicals required for the treatment 
of the water from the Youghiogheny river has caused the 
water department to consider the Monongahela river as a 
source of supply. The question of future pollution in the two 
watersheds, particularly from mine drainage, prevented the 
change from the one to the other until the European war made 
a material change in the cost of soda ash. 


When the report on the use of the Monongahela river 
water was made it was estimated that its use would save 
the city $15,000 a year because of the smaller quantities of 
chemicals which would be required, while the works required 
to make the change would cost only $75,000, being simply an 
installation of turbine pumps and about 2 miles of supply 
mains, but the doubt regarding the continuance of the relative 
difference between the two waters prevented a decision in 
favor of the change. But when the war lifted the price of soda 
ash from $14 a ton to $50, with a possibility of still a higher 
figure when the present short-time contract expires, the sav- 
ing from the use of Monongahela river water jumped and 
will be from $25,000 to $75,000 a year, according to the rela- 
tive conditions of the waters of the two rivers. At the latter 


figure the cost of the necessary works to make the change 
would be saved in a year. 


As a consequence the works are 
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under construction and the Monongahela river water will be 
available in July. 

The works consist of an intake and a low-service pumping 
station on the east shore of the Monongahela river about 4 
mile above its juncture with the Youghiogheny, the pumping 
station containing three electrically driven centrifugal pumps 
of 4, 5 and 6 million gallons capacity, and 10,000 feet of 24- 
inch cast iron supply main to the present purification plarit. 

The old plant can be kept in use as long as may be de- 
sired. 





Patented Paving Materials on National Aid Roads 


Considerable discussion occurred at the recent Boston 
Good Roads Congress of a regulation by the Secretary of 
Agriculture among those governing the application of Na- 
tional Aid to good roads, which regulation provides that no 
part of the money apportioned under the act shall be used 
directly or indirectly to pay or to reimburse a state, county 
or local subdivision for the payment of any premium or 
royalty on any patented or proprietary material, specification, 
process, or type of construction, unless purchased or obtained 
on open actual competitive bidding at the same or a less 
cost than unpatented articles or methods equally suitable 
for the same purpose. 

Not all the bearings of such a regulation were touched 
in the discussion, tho it was shown that in at least one state, 
New York, it would eliminate all patented materials and 
methods from the competitions, because there cannot be in 
that state competition between different kinds of material 
for street or road in the same letting. The choice of specifica- 
tion must be made first and the competition must be under 
that specification. A patented pavement could be laid under 
the New York system, but under this regulation no part of 
the National appropriation could be applied toward payment 
for it, because the competition of bidders did not demon- 
strate that the patented pavement cost no more than another 
equally good. 

It was suggested that the royalty might be deducted from 
the gross cost of the pavement and paid by the local au- 
thority and the portion to be paid from the National ap- 
propriation be figured in this net cost, but there was no 
indication that this could be done. 

One difficulty with the regulation arises from the fact 
that many patents on paving materials and methods are ob- 
tained because the inventor thinks he has something better 
than any one else in the same field, and occasionally he is 
correct. When this is the case, the question of actual cost 
is one which should not enter. The pavement costs more 
and is worth more without reference to any royalty. There 
is no pavement of equal quality admissible to the compe- 
tition, so there is nothing with which to compare it under 
the terms of the regulation. There is thus an actual loss 
to the highway system on account of the exclusion of this 
patented pavement from the competition. 

Again, a strict reading of the regulation would restrict the 
comparison with a pavment equally suitable to the bid prices. 
This might be unjust because the real value of a pavement 
is not measured by its first cost, but by its continuous cost 
including annual maintenance and amount set aside for re- 
newal at the end of its economical life. 

Of course all these comparisons include the item of per- 
sonal judgment of some one or some board. Are not the 
chances for error and for graft under the regulation not fully 
equal, or a little greater than they would be with no regula- 
tion? Would not a less drastic regulation work less injustice 
to good pavements at the same time that it enables the Gov- 
ernment’s experts to refuse approval of poor pavements, 
patented in ignorance or as a basis for improper promotion? 
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Cost Accounting for Municipal Work 


The value of cost accounting is now so thoroly recognized 
that no argument for its principles is necessary. The prin- 
cipal causes of delay in the application of systems of cost 
accounting are perhaps three: (1) The fear, in departments 
run for the benefit of the party, that the system will demon- 
strate too clearly the fact that work is done at too great 
expense and the reason why, thus making radical changes 
necessary; (2) lack of knowledge of how to establish a 
system and of sufficient tenure of office to make it worth 
while, in the official’s opinion to do the study and work 
necessary; (3) as a corollary, inefficiency in such attempt 
at establishing of cost records as may have been made, so 
that the results are not commensurate with the labor and 
expense involved, such failures being cited as reasons for 
refusing to go further with the matter. 

It would seem that cities doing work by day labor would 
be specially desirous of keeping full data regarding cost of 
doing work, but this is seldom the case and foremen are 
permitted to go indefinitely with no check upon their eff- 
ciency as managers, resulting in excessive cost of work. If 
amount of work done is not measured or is incorrectly meas- 
ured or estimated even total costs are not checked and waste 
is certain. 


Any information regarding success in installing cost ac- 
counting methods will aid in overcoming the difficulties in the 
way. This report of a few details of such a system is given 
for that purpose. 

Victoria, B. C., is a city which grew rapidly for several 
years, and consequently did a large amount of public im- 
provement work. Much of this work was done by the city 
departments, materials being purchased by the city and labor 
employed, and work done under the supervision of the city’s 
engineers, superintendents and foremen. Cost keeping sys- 
tems were adopted and have been improved from time to 
time until they are now very efficient. 

Daily and weekly reports are made on blanks for the 
purpose and these are summarized in monthly and annual 
reports. 


The tables reproduced herewith give samples of the 
completeness of detail in the reports and one or two jobs are 
given with more detailed explanation to show the value of 
the data obtained. Each class of work done by the city has 
its own forms of report, but space forbids giving more than 
an example of one or two. 

The table showing operation of rock crusher will repay 
study. It shows the comparative efficiency of the machinery 
in turning out its product, and of the men. Sufficient detail 
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COST ACCOUNTING IN VICTORIA, B. C. DETAILED COST OF CONCRETE BASE CONSTRUCTION IN 1915. 


March, 1917 
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of costs and of unit costs is given to make possible not only 
comparisons of the plant with its own performance but with 
that of plants in other cities. 


Concrete Base Construction. 


A table has been made showing the detailed cost of each 
job of concrete base construction done during 1915, which 
is very illuminating as to differences in cost and the reasons 
for them. Two typical streets are selected for comparison in 
the following table to show the possibilities of comparison 
of details in order to find out the reasons for differences as 
a pointer to places where improvements can be made: 


St. James St. St. Andrews St. 
from Rendall from Simcoe 


Item. to Oswego. to end. 

j Started 2... cies ciseccsce Migreh 32, 1006 May 7,1915 
Completed ..............Marceh 15, 1915 May 10, 1915 
DE. cc ciexiseteeees Mitchell Mitchell 
Miscellaneous .......... $0.38 $1.95 
0 a re 58 1.79 
Rates of wages per 8&- 

hour day— 
IN os gm aq adem ei 4.00 4.00 
Mixer engineer ......... 2.75 2.75 
DED oka civewnve wees 2.00 2.00 
Cost of material— 
Cement per bbl......... 2.00 2.00 
Sand per cu. yd......... 1.35 1.60 
Gravel per cu. yd....... 1.50 1.75 
Actual cost— 
eee rere $1,070.15 $813.74 
EE og cccnedactesdemans 830.95 649.34 
OC ee Te rT 212.85 138.55 
NE IE oo oe ay weaniawan ae 26.35 25.85 








COST ACCOUNTING IN VICTORIA, B. C., DETAILED COST OF ROCK CRUSHING IN 1915. 


Cost per sq. yd., cts.— 


SNE, bd kh dsiar Sa wen napal vimanas 73.9 70.07 
MUNN 66 06b50s0%es eos aenes 57.3 56.04 
BE acai tances eraeuniatecaaraelaa 14.7 12.00 
PE EE seca wesdcovweaneses 1.9 2.2 
Concrete base laid— 
TRICNNONE MOR ook cic cccvces 5.00 5.00 
EF aids de wendiasnes 1,448.00 1,151.00 
Estimated materials— 
CE, Tb ek ixwiwcevens 206.00 182.00 
i Ss iawn clea 90.00 70.00 
I OE, PE i cciinccenses 178.00 140.00 
Materials used— 
CE I, Hk dee cesicdionwes 205.25 167.75 
a ee ee 89.00 67.00 
oe 179.00 133.25 
Labor cost per 100 sq. ft.— 
COPAORE MOR cicccccicvecsenes 1.10 .69 
eee eae 1.10 .69 
EE TD vii cndcaeeseccnsns 2.73 1.73 
Concrete graders ............ 2.65 1.81 
ei dinerawnsaseaewaes 52 95 
Miner GNSINCOF 2... iecssccse .65 .56 
PR: ic. cures er ne we eine 52 .35 
Concrete wheelers ........... 2.60 1.48 


All concrete base construction in 1915 was carried on 
as relief work with special prices for material and reduced 
wages for labor. Laborers were taken from the Labor 
Bureau and were not entirely satisfactory. A barrel of ce- 
ment was assumed as 3% cu. ft. Plant rentals are based on 
length of time plant is on the job. 

The table as a whole is reproduced in two sections. 

We are indebted to Alvah E. Foreman, Assistant City 
Engineer, for the data herewith. 
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ROADS AND PAVEMENTS 127 


Plank Road on California Highway 


The great variety in the conditions met in building 
highways in California means many varieties of construction 
to meet the difficulties. The California State Highway Com- 
mission is equal to the demands made upon it and is re- 
sponsible for many departures from customary methods, 
most of which have proved successful for the situations in 
which they are used. Several of these novel constructions 
have been described in MUNICIPAL ENGINEERING. Another 
is the sectional wood pavement shown in the accompanying 
illustrations. 

A road across the desert in the higher area on the eastern 
edge of the Imperial Valley from Holtville, Cal., 50 miles to 
Yuma, Ariz., on the Colorado River was needed. Most of the 
distance could be covered by ordinary methods of road con- 
struction, but for about 6 miles the road runs thru a shifting 
sand region where a permanent structure would soon be 
covered up and put entirely out of use. Something movable 
was demanded which could be taken out before it was 
buried too deeply and moved to the next best location. The 
character of this country is clearly shown in the photo- 
graphs. The action of the wind is indicated by the condition 
of the old plank wheelway seen in the first photograph, much 
of which is more or less completely covered by the shifting 
sand. 
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TOP: OLD PLANK RUNWAYS BEING COVERED BY 
SHIFTING SAND. 


MIDDLE: TRAVELING CRANE LAYING ROAD SEC- 


TIONS. WAGON LOADED WITH FIVE SECTIONS IN 
REAR. 
BOTTOM: LOAD OF SECTIONS ON ITS WAY TO 


END OF ROAD. NOTE STEEL CONNECTING STRIPS 
TURNED UP AND NOT YET CONNECTED. 
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In this dry country the deterioration of the wood is meas- 
ured by the wear and deformation from heat, and for this 
6 miles of the new road a series of movable platforms was 
devised, built of wood and treated after laying with heavy 
road oil and stone screenings to form a protecting wearing 
coat. 

The platforms were built at the railroad station, Ogilby, 
on the Southern Pacific Railroad at the point nearest the 
eastern end of the plank road. A yard was fitted up with 
overhead plank railway and car to lift the timbers and the 
completed sections and transfer them to storage or to the 
wagons for carrying to the road. The general design of 
these platforms can be seen in the photographs. They con- 
sist of three 4 by 6-inch stringers to which are spiked 4-inch 
planks for the wearing surface. The sections are 8 feet 
wide, the width of the roadway, and 12 feet long, and each 
one weighs about 1,500 pounds. 

About five of these sections were loaded on a wagon and, 
as seen in one of the photographs, a six-horse team can haul 
two of these wagons on the plank road. 

Arriving at the end of the road as laid, a traveling crane 
is seen which spans the width of the road and is mounted 
on small wheels or rollers which run on planks laid for the 
purpose. The frame supports a block and tackle, which 
lifts a section from the wagon and, when the wagon has 
pulled out, drops it into its place on the roadway. It will 
be noted that it takes a six-horse team to haul one wagon 
in the sand beyond the end of the completed surface. 


After the sections of the roadway are laid strips of 
steel 144 inches wide and %-inch thick are laid over the 
three rows of spikes in the floor and are bolted down thru 
planks and stringers. These strips extend over from one 
section to the next and serve to hold the planks together 
and to the stringers and to hold the sections together. These 
strips are located one near each end of the planks and one 
down the center. 

After the sections are laid and bolted together in the 
manner described the surface is treated with a heavy road 
oil and a coat of stone screenings to form a 44-inch wearing 
and protecting coat. 

The width of the road is increased at intervals of 1,000 
feet to allow cars to pass each other. 

The lumber required for this six-mile section measured 
1,200,000 feet, there being some 250,000 linear feet of 4 
by 12-inch planks and 100,000 linear feet of 4 by 6-inch string- 
ers. About 100,000 linear feet of the steel strips were used. 

The last of the three photographs shows the road with 
sections laid and in the foreground the steei strips are bolted 
to the sections, but the ends of the strips are turned up 
that the sections may be adjusted before spiking the strips 
across to hold the sections together. 

About 80 men and teams worked about four months on 
this section of the road. The cost complete was $8,500 a mile. 

The traveling crane will be kept on the job for use in 
shifting sections of the roadway when the advancing hillocks 
of shifting sand require that the road be moved. 

We are indebted to the California State Highway Com- 
missioner’s office for data and photographs. 





Good Roads Notes 


The State Highway Department has adopted provisionally 
the following relations of amount of traffic to kind of road- 
way surface: For 9-foot gravel roads up to 200 vehicles 
daily; 16-foot gravel and macadam, 200 to 500; 16-foot mac- 
adam with bituminous surfacing, 500 to 1,000; 16-foot con- 
crete roads, 500 to 2,000 vehicles daily. 
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Meetings of Organizations 


March 5, 6, at Hotel McAlpin, New York, National Paving 
Brick Manufacturers’ Association. W. P. Blair, secretary, 830 
Engineers Bldg., Cleveland, Ohio. 

March 13, 14, at University of Illinois, Urbana-Champaign, 
Ill. Illinois Section of American Water Works Association. 
Edward Bartow, secretary, Urbana, IIl. 

March 13-15, at University of Illinois, Urbana, Ill. Second 
Annual Drainage Conference. Department of Civil Engineer- 
ing, University of Illinois. 

April 10-15, at Ottawa, Ont. 
ciation. 

April 17-19, at Macon, Ga. Tri-State Water and Light As- 
sociation of the Carolinas and Georgia. W. F. Stieglitz, secre- 
tary, Columbia, S. C. 

April 18-22, at Chicago, Ill. National Conference of Com- 
munity Centers. John Collier, secretary, 10 Fifth avenue, 
New York. 

May 8-10, at Washington, D. C. National Fire Protection 
Association. F. H. Wentworth, secretary, 87 Milk street, Bos- 
ton, Mass. 

June 6-13, at Pittsburg, Pa. National Conference of Chari- 
ties and Correction. Wm. T. Cross, secretary, 315 Plymouth 
Court, Chicago, Ill. 

June 11, at Buffalo, N. Y. New York State Conference of 
Mayors and Other City Officials. W. P. Capes, secretary, 25 
Washington avenue, Albany, N. Y. 

November 12-16, at Hotel Gruenewald, New Orleans, La. 
American Society of Municipal Improvements. Charles Car- 
roll Brown, secretary, 1648 Transportation Bldg., Chicago, III. 


Dominion Good Roads Asso- 





Technical Schools 


A recent bulletin of the University of Missouri contains 
No. 18 of the Engineering Experiment Station series on “Heat 
Transmission Thru Boiler Tubes,” by Prof. E. A. Fessenden 
and J. W. Haney, research assistant. 

Bulletin No. 7 of the University of Kansas is on “The Re- 
moval of Iron from Municipal Water Supplies.” 





Municipal Reports 


Report of the operations of the Engineer Department of 
the District of Columbia, 1916. Lieut. Col. Charles W. Kutz, 
engineer commissioner. 

On February 5 Commissioner William Williams, of the 
New York city department of Water Supply, Gas and Elec- 
tricity, presented to the Board of Estimate and Apportion- 
ment the report of deputy commissioner Delos F. Wilcox on 
the Citizens Water Supply Co., of Newton, Boro of Queens. 
The relations of this company to the city, its territory, its 
customers and the city water supply system are so compli- 








cated that almost every question arising in reference to priv- 
ate water companies, their operation and management, is 
treated in the 378 page book containing the report. It is 
really a compendium of methods of handling all these ques- 
tions and as such will be valuable in the study of almost any 
other case of inquiry into the conditions of contracts or fran- 
chises, fixing of rates or of purchase prices. 





Civil Service Examinations 


The U. S. Civil Service Commission will hold examina- 
tions at the usual places as follows: 

March 6: Designing mechanical engineer, Board of Engi- 
neers, U. S. Army, New York, at $2,100 a year; metallurgist 
in Bureau of Mines, in field, at $2,400 to $3,300 a year; aero- 
nautical engineering draftsman, technical assistant to Na- 
tional Advisory Committee for aeronautics, at $2,000 a year. 

March 7: Assistant physicist qualified in spectro-photom- 
etry in Bureau of Standards, Department of Commerce, 
Washington, D. C., at $1,400 to $1,800 a year. 

March 13: Mechanical draftsman, Panama Canal service, 
at $125 for second class and $150 for first class per month. 

March 14: Aids and computers on Coast and Geodetic 
Survey; assistant in Philippine service; assistant examiner 
in Patent Office; assistant inspectors of boilers and of hulls, 
steamboat inspection service; draftsman, copyist and topo- 
graphic in departmental service and junior architectural in 
Supervising Architect’s office; electricians, junior chemists, 
junior civil engineers and draftsmen in departmental service; 
junior mechanical or electrical engineer in Engineer Depart- 
ment at Large; laboratory apprentice in bureau of standards. 

March 20: Engineer of tests for experimental work in 
aero motor engineering in Department of Steam Engineer- 
ing, Navy Yard, Washington, D. C., at $4,000 a year. In- 
spector of gages at Frankfort Arsenal, Philadelphia, Pa., at 
$2,000 to $2,400 a year. 

March 21: Junior mechanical engineer in Ordnance De- 
partment at Large, Springfield Armory, Mass., at $1,000 a 
year. 

March 21, 22: Civil engineer and superintendent of con- 
struction in Quartermaster Corp, Schofeld Barracks, Hawaii, 
at $1,500 a year. 

April 11: Aid in bureau of standards; aid in lighthouse 
service; assistant observer in weather bureau; assistant pho- 
tographers, bookkeepers, first-class steam engineers, library 
assistants, statistical clerks in departmental service; com- 
puter in Nautical Almanac office and Naval Observatory; 
draftsmen, architectural, in Supervising Architect’s office; 
copyist in Navy Department; mechanical and topographic in 
Panama Canal service; engineer in Indian service; junior en- 
gineer in bureau of mines; laboratory assistant in bureau of 
standards; scientific assistant in Department of Agriculture. 
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The Garbage Destructor Suits 


Some months. since, as briefly reported in MUNICIPAL 
ENGINEERING, decision was rendered in favor of the Destructor 
Co. in litigation with the city of Atlanta, Ga., in which the 
city made the claim that the plant did not fulfill the guaranties 
given by the company. It was shown that the contention 
was not well founded and judgment was rendered requiring 
the city to pay for the plant. 

On January 17 decision was rendered in the U. S. District 
Court against the city of San Francisco, Cal., in a similar 
suit. The suit occupied 23 days’ time in the court, the jury 
was out 45 minutes and returned a verdict for the full 
amount of the company’s claim, $160,077 with interest. 

This verdict sustains the company’s claims that the plant 
was built as contracted for and that it was not a nuisance. 
It was originally selected by the city as the highest develop- 
ment in the destruction of city waste and garbage, and 
was built under rigid specifications and inspection. 

The witnesses in the case included a large number of 
experts in garbage and refuse destruction, city officials and 
citizens. For the Destructor Co. appeared Marsden Manson, 
former city engineer; Dr. Rudolph Hering, Prof. Charles 
Gilman Hyde, J. J. Jessup, city engineer of Berkeley, four 
of the engineers on the staff of the company and 22 residents 
in the neighborhood of the plant. For the city appeared 
Fred P. Smith, H. A. Campbell, John J. Corcoran, T. W. 
Ransom, Ralph H. Gould, Milton Kraemer, seven witnesses 
from the city engineer’s office, including City Engineer M. 
M. O’Shaughnessy and City Chemist C. L. Cook, and 31 
citizens. 

The real point at issue in each case was the question 
of the ability of city officials and others, largely for political 
reasons, to refuse payment for a structure practically meet- 
ing all requirements of the specifications, differing slightly 
in a relatively unimportant point or two on tests, but ac- 
tually performing in a satisfactory manner all the work re- 
quired of it under the specifications in practical operation. 
This question arises frequently, in one form or another, but 
United States Courts do not look with favor on such suits 
and, as was stated by the judge in one paving case with 
which the writer was connected, his court could not be used 
to save the political lives of city officials afraid to do their 
duty. 





The Cement Show 


The Chicago Cement Show sustained its reputation for 
showing in full the new things in machinery and methods 
for handling cement and concrete in construction and had 
the usual number of satisfied exhibitors and interested and 
curious spectators. Placing exhibits in the gallery and re- 
ducing areas of spaces slightly made it possible to put all 
the exhibits in the Coliseum, a great convenience. And the 
exhibitors in the gallery apparently had more attention than 
they would have had if located in the Armory, as in recent 
years. 

The combined exhibits of the association of concrete 
mixer manufacturers made the biggest show, and the ex- 
position of concrete mixing machinery was the most satis- 
factory that has been made. The progress in the art and 
the increase in size, convenience, and efficiency of mixers 
and their motors since the first show is comparable with 
that of the automobile and the motor truck. Prominent 
among these machines for excellence on all points was the 
Koehring mixer from Milwaukee. 

The R. D. Baker Co. of Detroit and the Heltzel Steel 
Form and Iron Co. of Warren, O., exhibited street paving 
machines; the former the well-known Baker concrete pave- 
ment layer and finisher, and the latter the Parrish machine 
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for laying foundation and mortar bed for wire-cut lug brick 
pavements. 

Steel forms for concrete work, curbs, gutters, sewers, con- 
duits, walls, etc., were shown by the Blaw Steel Construction 
Co., Pittsburg, Pa., and for curb and gutter, with reinforce- 
ment for the same by the Trussed Concrete Steel Co., Youngs- 
town, O. The display of forms for silos, blocks, ornamental 
concrete work, posts, etc., etc., was immense. 

The John F. Byers Co., Ravenna, O., was among those 
exhibiting portable cranes for loading trucks and cars, ex- 
cavating and transferring earth, sand, gravel, stone, etc. 

Elastite waterproofing and expansion joints were put in 
evidence by the Philip Carey Co., Cincinnati, O. The Pioneer 
paving joint was shown by the Pioneer Asphalt Co., Law- 
renceville, Ill., together with waterproofing construction for 
bridges, buildings, etc. 

The modern development of the motor truck for contrac- 
tor’s work was shown fully by such firms as the Federal 
Motor Truck Co., Detroit, Mich.; the Garford Motor Truck 
Co., Chicago, Ill.; Indiana Truck Co., Marion, Ind.; Sterling 
Motor Truck Co., Milwaukee, Wis. 





Personal Notes 


Dr. W. F. M. Goss, dean of the college of engineering of 
the University of Illinois, was elected president of the Rail- 
way Car Manufacturers’ Association beginning March 1, hav- 
ing been released by the university authorities. Dr. Goss 
made his early reputation in the school of engineering of 
Purdue University, Lafayette, Ind., and has added to it 
greatly by his very efficient work since 1907 in the position 
which he is leaving. His work on smoke prevention and 
electrification of railway lines in Chicago done during a re- 
cent leave of absence was also notable. His work for the 
newly formed association will be in establishing co-operative 
relations with car purchasers especially in standardizing de- 
signs and specifications, and studying the problems of the 
industry to develop the utmost efficiency. 





Publications Received 


Directory of Cement, Gypsum and Lime Manufacturers, 
1917 edition. Small leather pocketbook size, 244 pp. $2. 
The Cement Era, 538 S. Clark St., Chicago, III. 

Technologic papers of the Bureau of Standards of the De- 
partment of Commerce, No. 58, on the Strength and other 
Properties of Concretes as Affected by Materials and Meth- 
ods of Preparation. 

Hand Book for Highway Engineers, containing informa- 
tion ordinarily used in the design and construction of roads 
warranting an expenditure of $5,000 to $30,000 per mile. 
Part I. Principles of Design. Part II. Practice of Design and 
Construction. By Wilson G. Harger, C. E., and Edmund A. 
Bonney. Second edition, revised and enlarged, 609 pages. 
Price $3.00 net. McGraw-Hill Book Co., 239 W. 39th St., 
New York City. 

Waterworks Handbook, compiled by Alfred Douglas Flinn, 
M. Am. Soc. C. E., Am. Water Works Assoc., etc., Deputy 
Chief Engineer, Board of Water Supply, New York, and 
Robert Spurr Weston, M. Am. Inst. Consulting Engineers, 
Am. Soc. C. E., ete., Professor of Public Health Engineering, 
Mass. Inst. of Technology, Consulting Sanitary Engineer, 
Boston, Mass., and Clinton Lathrop Bogert, Asst. Engineer, 
Board of Water Supply, New York. 824 pp. Price $6.00 net. 
McGraw-Hill Book Co., New York City. 

City Planning, by Frank G. Bates, associate professor of 
political science, Indiana Univ., being bulletin No. 8 of the 
Indiana Bureau of Legislative Information, State House, In- 
dianapolis, Ind. 
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Three Years’ Experience with Portable Asphalt 
Plants 


Portable road asphalt plants have received still another 
emphatic endorsement—this time from W. B. Spencer, presi- 
dent of the Continental Public Works Co., with main offices 
at 2 Rector street, New York city. 

“During the past three years,” he states, “this company 
has purchased three portable Cummer road asphalt plants 
for paving work in various parts of the country. The first 
plant was bought in 1913 for use in connection with our 
contract with the Board of Water Supply of the City of 
New York, for the laying of approximately 300,000 yds. of 
bituminous highways around the Ashokan Reservoir. The 
operation of the first plant was so successful that a repeat 
order was given in the summer of the same year, with the 
result that a large proportion of the Ashokan work was 
laid with the Cummer plants. The specifications called for 
the laying of a bituminous macadam pavement 2 inches thick 
after compression. This pavement consisted of a dense min- 
eral aggregate ranging in size from stone passing 14-inch 
ring to stone retained on 44-inch ring. This material was 
dried to a temperature of 250 deg. F., mixed with asphalt 
cement, and laid on the road while still hot, by an 8-ton 
roller. A squeegee coat of approximately % gallon of as- 
phalt cement to the square yard was then placed upon the 
roadway, after which. the heated stone chips were spread over 
the asphalt and the roadway was again rolled. 

“These two plants were sent to Florida in 1915 where 
they have been ever since employed for the laying of ap- 
proximately 100 miles of sand asphalt roadways. 
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“The third plant was purchased by us during the spring 
of 1916 and has recently completed the laying of approxi- 
mately 40,000 sq. yds. of sheet asphalt pavement in the City 
of Elizabeth, N. J. 

“The last plant was what is known as a 1,250-yd. Cummer 
portable road asphalt plant; the first two were the Cummer 
750-yd. type of portable road asphalt plant. 

“We find,’ continued Mr. Spencer, “that the average daily 
yardage of the smaller size Cummer plant is approximately 
1,000 sq. yds. of 2-inch wearing surface per day, and in the 
larger size plant we find that it has an average yardage 
of approximately 1,400 sq. yds. per day. We do not believe 
in pushing our plants too much, and therefore have no extra 
high records of output, as we believe that a consistent daily 
average is better than attempting to create records which 
undoubtedly shorten the life of the plant by imposing exces- 
sive strain upon it. 

‘““The asphalt used in connection with the operation of all 
our asphalt plants is generally delivered to us in tank cars, 
where it is first heated in the cars by means of steam coils 
and then pumped by means of the Kinney rotary pump into as- 
phalt kettles adjacent to the plant. These kettles are heated 
by means of coal fires, the asphalt being delivered into the 
measuring boxes by means of pumps or by the use of ladles. 

“The average plant crew consists of approximately 20 men, 
and their work consists of unloading materials from the cars, 
feeding materials into the dryer, and attending to the asphalt 
kettles, supplying coal and dust when needed. We, of course, 
also have men on the platform attending to the operation 
of the mixer, the weighing of the mineral aggregate and the 
placing of the asphalt in the 
weigh boxes. Also an engineer, 
a plant foreman and a fireman. 

“It is almost impossible to 
give the exact number of trucks 
or wagons used in delivering as- 
phalt mixtures to the street, as 
that depends entirely upon the 
length of the haul from the 
plant, and upon the capacity of 
the plant itself. Where teams 
are employed it generally re- 
quires at least five teams if haul 
does not exceed one mile from 
the plant to street. We find that 
the use of auto trucks on our 
particular work is largely limit- 
ed to jobs where the average 
haul is more than three miles. 

“The street-laying apparatus 
used by this company consists 
of a tandem steam roller of the 
weight required by the specifica- 
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tions, the minimum requirements generally being at least 200 
lb. to the linear inch, and the maximum 300 lb. to the linear 
inch of compression. 

“The street crew generally consists of from seven to ten 
shovellers, two rakers and two tampers and a foreman. A 
standard fire wagon is kept as part of the street equipment 
and is generally employed in keeping asphalt tools hot in 
order that the asphalt material may be more quickly handled. 
This company uses Kelly-Springfield rollers exclusively, as 
we have found them best suited to our needs. 

“Where we have employed motor trucks we have found 
that we have secured excellent satisfaction from Packards, 
Pierce-Arrow and Saurers. 

“It is almost impossible to give the cost of plant trans- 
portation and street gang operation as each job is a history 
in itself. In 1916 the cost of all items where labor was em- 
ployed was exceedingly high, due to the high cost of labor 
and exceedingly low efficiency of such help as we could get.” 





Illinois and Indiana Road Construction 


Practically every road-building contractor knows of the 
mixing difficulties to be experienced with Rocmac binder, and 
it is therefore noteworthy that the initial use of Rocmac in 
the state of Indiana was made with the assistance of a Koehr- 
ing mixer. 

The Miller Sales Co., of Indianapolis, Ind.—state sales- 
agents for Rocmac—last summer promoted the first 11% miles 
of such highways in that section. A stretch of Rocmac was 
‘built at New Castle, Henry county, where,” says Mr. Brooks E. 
Miller, president of the Miller Sales Co., “a Koehring mixer 
proved wholly satisfactory for the severe work. A job at An- 
derson, Ind., is now nearing completion and a Koehring mixer 
is also being successfully used by the contractor there. This 
is the second Rocmac job in the vicinity of Anderson, the first 
being handled by the local contracting firm of Daniels & Lyst. 
Each set of contractors in various parts of the state have their 
individual outfits for Rocmac work and, after a little pre- 
liminary instruction from the supervision we furnish, have 
no trouble with the work.” 

Mr. E. E. Lyst, of Daniels & lLyst, who handled the first 


Anderson, Ind:, job, was new to Rocmac work. The pavement 
was on an 8 per cent. grade, but it was quickly demonstrated 
that his Koehring mixer would handle the Rocmac with the 
same facility as it does concrete. 

“Our firm,” says Mr. Lyst, “at the present time operates 
three Koehring mixers. We bought the first one nine or ten 
years ago, and it is in as efficient working order today as when 
we first installed it. Of course, we have not used this mixer 
continuously, but the only reason we haven’t has been insuffi- 
cient work to keep all of our three mixers busy at the same 
time. 

“Our first (old type) Koehring was not equipped for the 
distribution of the mixed material, and we have since added 
a chute distributer for use on paving work. Lately, however, 
we have employed this outfit mainly for concreting on bridge 
construction jobs and foundation work. 

“Our other two machines are of the later, improved Koehr- 
ing models, No. 16 and No. 11, with reversible traction and 
boom-and-bucket distributer. We have given them hard usage 
on street paving work in the laying of foundations for brick 
pavements and concrete road construction. We also have used 
the No. 11 machine for mixing and placing of Rocmac con- 
crete. Rather to our surprise, we found that the mixer was 
very well adapted for this material, and gave us no trouble 
whatever in the mixing of this difficult solution.” 

Mr. Lyst goes on to say that he found the cost of his labor 
with the chute was practically the same as with the boom-and- 
bucket machine. 

Further corroboration of Koehring mixer economy features 
is advanced by Mr. Cy. J. Rudolph, of Reeb Brothers, big pav- 
ing and sewer contractors, with headquarters at Belleville, 
Ill. His firm is using a 1914 model No. 11 and 1916 models 
No. 11 and No. 6 mixers on the West Main street improvement 
job in Belleville. Their two No. 11 machines are operated with 
the roadway between them for the reason that there are 
double car tracks running along the middle of the road. Their 
No. 6 machine is employed exclusively for putting down 
curbing. 


wy 


KOEHRING PAVER, AS OPERATED BY REEB BROTHERS, 
BELLEVILLE, ILL. 
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“With our two No. 11 machines,” states Mr. Rudolph, “we 
are laying a two-course paving bottom of 64-inch thickness, 
mixed 1 part cement, 2% parts sand and 4 parts crushed lime- 
stone rock. The top, or wearing course, is composed of 1 part 
cement mixed with 2% parts of aggregate. The aggregate com- 
prises 4% part of crushed granite and 1 part of sand. This 
implies approximately 95 cubic yards of concrete in the base, 
and 7% cubic yards of top, making a total of 102% cubic yards. 
We are doing this on an 8-hour run, which we consider very 
creditable to the mixer. 

“The West Main street improvement contract upon which 
we are working occasioned a great deal of attention at the 
time specifications were first drawn. Up to four years ago, 
this work was greatly retarded for one reason or another, but 
the last two years have seen it strongly pushed by Belleville 
city officials. 

“Main street is the main thorofare between this city and 
St. Louis and originally was the right-of-way of the East St. 
Louis & Belleville Trolley Company, their tracks running 
along the side of the road. These tracks are now being trans- 
ferred to the center of the road. With the company’s right-of- 
way 21 feet in center, and 19% feet on each side, this gives 
the paved roadway a total width of 60 feet. 

“Prior to the letting of the contract, vigorous protests 
against the improvement were made by big property owners 
all along the thorofare. They refused to pay the required as- 
sessments, and went so far as to carry the fight to the Supreme 
Court of Illinois, where decision was still pending when the 
contract was finally let. The validity of the contract was 
shortly afterwards sustained in the courts and work was begun 
about four months later. The estimate on the work was $290,- 
000, and bids were as follows: 


Reed Brothers, Belleville, Ti... ccccseccccsecssces $228,468.00 


| | an rere 242,274.50 
ee I I Bs oa arash mies a ioral @eraunlolanane 250,377.00 
2 Ee UE, TON, Fisk cctirecivatensacvsecs 255,305.00 
Dunlap-Dippeld, Edwardsville, Ill.......25......... 262,628.40 


Granite City Lime & Cement Co., Granite City, Ill.. 264,011.40 


Birdsall Griffits Const. Co., Racine, Wis............ 295,184.00 
“Work consisted of: Unit Reeb’s Bid. 
124,000 square yards paving...............6.. $1.62 
S2.GOO CEAMBTVOTEC JOENE...« c ccccivcesecccecscecs 13% 
55,500 lin. feet longitudinal joint............. .05 
TS ee 25° 


“With the No. 6 machine we had a run of 1,039 feet 
(linear) 7 by 16-inch curbing in 8 hours. We consider this a 
very good run, inasmuch as the 
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held up all work for five weeks right in the middle of the 
season. To cap that, the steel shortage, which developed just 
a week or so after the settlement of the strike, held us up for 
practically a month or more. And we would undoubtedly have 
lost much more time if it hadn’t been for the extra efficiency 
of the mixers, which certainly did economize on all the time 
we had left in which to work.” 





Green’s Experience with Gravity Brick Conveyors 


C. F. Green, head of the Green Paving Co., with headquar- 
ters in Marion, Ind., has for a long time past been using 
Mathews gravity brick carriers in his street work and, when 
questioned as to several recent jobs upon which these were 
used, he answers: 

“T have been using eight 8-foot and two 18-foot sections of 
the conveyors and I’m willing to go on record right here as 
saying that I couldn’t be successful in my brick paving opera- 
tions without them. 

“I use 4 men to put brick on the carriers and 6 men to 
set the brick as the carriers automatically bring them to 
hand. These 10 men are thus enabled to average 65,000 brick 
per day. Two other men are also kept busy making the sand 
cushion, but they have nothing whatever to do with the brick 
laying. 

“Now, if I were to go back to the old, conventional wheel- 
barrow method and have to carry brick to the board, it would 
be necessary for me to increase my present gang by at least 8 
more men, at a daily wage of $2.50. Even with an additional 
cost of $20.00 per day, it is certain that I could get no more 
brick laid than is now done by my 10-man gang with the 
Mathews carriers. 

“These carriers also eliminate all the old disadvantages of 
wheel-barrow carriage. Brick are hard on the wheelbarrows 
to begin with; many brick are unavoidably broken, or at least 
chipped, in placing in and dumping from the barrows. The 
wheelbarrows gouge holes in the new pavement and tend to 
force a crooked alinement of laid brick, necessitating extra 
work in re-straightening. With the carriers, on the other 
hand, we cull and lay the brick at one and the same time. 
Mere inexperienced boys from sixteen to twenty years old (i. 
e., cheaper labor) can handle and put brick on the carriers 
well enough for all purposes. There is nothing about the 
carriers to get out of order; they’ll stand a lifetime of hard 
service, cost little and certainly do speed up the work. 

“T also have had a new type of grouting machine made es- 





mix is 1 part of cement, 2% parts 
of sand and 4 parts crushed rock. 
The No. 6 machine cannot be beat 
as a mixer for curbing. 

“There are approximately 50,000 
square yards of this work complete 
at present time and 24,000 linear 
feet of curbing. The total length 
of the roadway being paved is 27,- 
800 linear feet, or about 5 miles 
and 1,400 linear feet. Also, we 
have 11,000 linear feet finished on 
the one side and 10,000 feet on the 
other. 

“Considering the difficulties en- 
countered, this progress of the 


work has been quite rapid. For in- 
stance, it was understood that we 
were to be given clear roadway by 
the street car company for the re- 
moval of their tracks from the side 
to the center of the roadway, but 











a serious strike of their employes 
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pecially for me for putting grout on brick pavement. With 
it, I find that a 6-man gang using no brooms at all can spread 
two coats of approximately 5,000 square yards per day. That, 
I believe, is quite a record.” 

Mathews gravity carriers of the type used by Mr. Green 
are made entirely of steel, the rollers being of cold-drawn 
seamless steel tubing with patented ball-bearings. Caster sup- 
ports are provided, allowing the sections to be rolled along 
over the new-laid brick pavement in the rear of the droppers. 
The support at the upper (loading) end is set at a distance of 
4 feet, which permits the conveyor to extend out over the curb 
within easy reach of the brick piles. A detachable apron on 
the lower (discharge) end keeps the brick from falling off 
and checks the moving line of brick when the conveyor hap- 
pens to be full. 

Sixteen-foot sections are customarily used on all streets 
from 24 to 32 feet wide, but the sections are made up in any 
lengths desired. They are built on a grade of 4 per cent., 
which implies a fall of 1%4 inch to the foot. On this incline 
brick travel gently by their own weight without danger of 
breakage or falling off. 

All sections are made 8 inches wide and each roller is pro- 
vided with flanges at ends, rising %4 inch above surface of 
roller. These flanges act as a guard rail, but do not produce 
friction, because they are a part of the roller and revolve with 
it. Axles are full length, extending clear thru the rollers, the 
ends terminating in the side rails and securely fastened by 
means of a full-length lock bar. This method of handling 
brick is endorsed and recommended by the National Associa- 
tion of Paving Brick Manufacturers. 





New Automatic Unloader 


One of the newest outfits to appear on the contracting mar- 
ket is the Quick shovel, which is especially adapted for labor- 
saving in the unloading of car and storage bins and the load- 
ing of motor trucks or other heavy haulage vehicles. It is es- 
timated by the manufacturers that the transferring of a car- 
load of material can be accomplished in 1 hour and, if 3 cars 
are handled per day, the machine will pay for itself within a 
year’s time. 

The Quick shovel is 8 feet wide by 16 feet long, weighs 
from 6 to 7 tons and is a 1-man machine, self-propelled by a 
15-h.p. gasoline engine, which engine likewise operates the 
hoist. The operator stands on a platform about 5 feet above 
the ground—this position giving him a clear view of the inside 
of the car and perfect supervision of all moving parts of the 
outfit. 
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The equipment includes all standard parts, such as a clam- 
shell bucket, hoist, etc., and a 3%4-yard loading hopper located 
on the top portion of the machine. This hopper dumps auto- 
matically at the will of the operator. 

One of the notable features is provision for the swinging 
of the bucket in a perfectly straight line, which assures accu- 
rate spotting. The rocking arm upon which the bucket is sus- 
pended can be folded down on the side of the machine, thus 
bringing the highest point 16 feet above ground level. This 
rocking arm is raised into proper position by the connecting 
link. It requires only about 20 minutes to get the machine 
ready for operation. The whole is mounted on wide-face 
wheels suitable for traction over bad roads at a speed of 2% 
miles per hour. 

The Quick shovel is also made in:a low “B” type, employ- 
ing the same principle for operating on top of material bins. 





New Ditch Digging Machine 


A new ditch-digging and back-filling machine has now 
been put on the market and, it is claimed, will considerably 
reduce the cost of all work, except on cuts of such size or 
depth as require a much larger outfit. 

It consists of a suitable-sized gasoline engine chain-driving 
a back-geared double-drum hoist. In hoisting work one 
drum is used to hoist the bucket and the other drum to work 
the boom. The frame is made of heavy channel irons and 
very rigidly built. 

The boom works on a foot-block allowing it to swing 
on either side. The first few feet of the trench can be 
scooped with a drag scoop hung between the two lines. As 
the trench gets deeper the bucket may be used as shown 
in the illustration on next page. The dirt is shoveled into 
the bucket by the men below and thence hoisted to the truck 
at the top of the trench. 

For shallow trench work up to 8 ft. deep, the outfit is 
equipped with a digger arm. A short steel boom is tied, and 
each line is used to work the scoop-bucket, one scooping 
the bucket and the other hoisting it. The digger arm works 
on a swivel, allowing the bucket to be pulled to the side 
of the ditch where materials are to be dumped. To dump 
the bucket it is only necessary to release the line that does 
the scooping. This throws all weight on the other line, which 
automatically turns the bucket upside down. 

The machine is always set ahead of the ditch and is 
pulled forward and locked as the digging proceeds. By this 
arrangement it is obvious that the machine is nothing more 
than a small shovel, differing only from the heavy steam 
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shovel in that here the pull is toward the machine instead 
of away from it. 

This 8-ft. trench type excavates an average of from 125 to 
250 yds. per day, depending, of course, upon the toughness of 
the soil upon which it is working. Only 6 gal. of gasoline is 
required for a full day’s operation of the outfit. 

The engine is 5 h.p., and is taken care of by the man 
operating the drums. The height over all is 10 ft.; weight 
2,500 lbs., wheelbase 12 ft., tread 5 ft. 6 in. The boom is 25 
ft. in length. The cost of the outfit is surprisingly low and 
should be defrayed by the machine itself after a short time 
in operation. 





Vitrified Block Sewer at Louisville 


The accompanying photograph shows one of the sewers 
put in by County Engineer S. F. Crecelius, Louisville, Ky., 
in suburban towns. The sewer is 36 inches in diameter. 

The level character of the district is well shown in the 
photograph, requiring very low grades. Consequently it was 
desirable to have the inner surface of the sewer as smooth 
as possible to give a minimum of obstruction to the flow 
of sewage. 

The sewer as shown is very near the surface of the 
ground. This means that when the district is developed and 
the alleys are in use any heavy loads will be carried in large 
part by the sewer arch and it must therefore be stronger 
than if at greater depth in good ground. 

The soil is apparently badly drained, and for much of 
the time before the construction of the sewer must have 
been rather difficult to cross with heavy loads. 

All these special conditions were met successfully by the 
use of vitrified lock-joint sewer tile as reported by Mr. 
Crecelius. The size and weight of blocks is such that they 
can be handled with very little equipment and there is less 
perishable material on the job during construction. It is 
possible to work and lay sewer in several places at once 
without an increase of equipment, according to Mr. Crecelius. 
This is a saving to the contractor and hastens the completion 
of the work, both important features under the conditions 
of the job. 

Two sharp curves, of 50 feet radius, are seen in the 
sewer line, made necessary by the position of the sewer in 
the alleys. They are easily made with the block construc- 
tion and give no obstruction to the flow of the sewage other 
than the small amount due to a curve of the given radius 
in any material. 

Owing to the unusual conditions some of the work in this 
job required under draining during construction, but much 
ot it did not, and under usual conditions the hollows in 
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the blocks carry off the sub-soil water without backing 
up on the work under construction if there is an outlet be- 
low, either to a stream or to a sump where a pump lifts 


the water out, so that underdrains are not necessary. The 
sub-soil is drained by the hollow tile sewer so that after it 
is in place the soil is dry, except for a short time after a 
heavy rain fall. 

In the photograph an opening is seen in the sewer over 
which a manhole will be constructed. This shows the flexi- 
bility of the construction methods as either sewer or man- 
hole can be constructed first and the other later or both 
can be built together. 

The exposed end of the sewer shows that two rings or 
courses of the hollow tiles are used. Recesses in the outer 
faces of the ring of inner tiles receive projections on the tiles 
of the outer ring, making three interlocking points of each 
tile with widths of 114 to 1% inches. The joints being filled 
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with mortar, there is an irregular continuous mortar joint 
between the inner and outer courses for the entire length 
of the sewer. The blocks also interlap 6 to 9 inches length- 
wise of the sewer and 3 to 4 inches radially, so that there 
are nowhere any thru mortar joints. With the joints filled 
with mortar the sewer is therefore practically waterproof. 
This interlocking and cementing of the interlocked block to- 
gether also causes them to work as tho the sewer were mono- 
lithic and thus enhance the strength of the structure, an ef- 
fect to be desired under the conditions of this case, where 
heavy loads on the surface of the ground will be transmitted 
thru a rather thin layer of earth almost directly to the 
sewer ring. 





Trussed Concrete Steel Convention 

Nearly 200 men were present at the recent convention of 
representatives of the Trussed Concrete Steel Co., at Youngs- 
town, O., Jan. 23-26, from all parts of the country. Besides 
the addresses by President Julius Kahn on the work of 
the company for 1916 and the program for 1917, and one 
by T. H. Kane on the progress made in the shops, two very 
valuable papers on credits and contracts were presented and 
others on pressed steel and Kahn steel buildings, reinforced 
concrete, steel sash, floretyle construction, hy-rib, metal lath 
and highway products. Banquets and entertainments lent 
their aid in making the week highly enjoyable. 
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MACHINE NOZZLE TAKEN APART. NOTE LARGE 
ORIFICES. 


Spray Nozzle for Highway Maintenance 


One of the most approved ways of applying bituminous 
binder to roads in the course of construction or maintenance 
is the so-called penetration method, in which the binding 
material is heated and sprayed over the roads under pressure 
by a spraying machine. 

Naturally one of the most important features of any 
good spraying machine is the spray nozzle. This must be cf 
such design that it will distribute the material evenly, and, 
above all, must not clog. A spraying machine which con- 
tinually clogs after the distributer starts applying material 
to the road quickly becomes a nuisance, interrupts the prog- 
ress of the work and converts an otherwise profitable con- 
tract into loss. 

The use of light oil is now practically confined to surface 
applications only, but for construction work, the heavier 
asphalt binders are being specified. These binders, which 
are practically solid at ordinary temperatures, must be heated 
to 350 deg. F. and then sprayed upon the roads by means 
of a pressure sprayer. 

It has been found that as a general rule 
the same type of spraying machine nozzle will 
work effectively in use with both the lighter 
and heavier oils. The heavy binders have a 
tendency to clog the nozzles. This is one rea- 
son why many engineers still permit the dis- 
tribution of materials by the pouring-pot 
method. 

The advantages of applying this heavy ma- 
terial under pressure, are, however, so great 
that numerous endeavors were made to per- 
fect a new type of spraying nozzle which HAND 
would handle the heavier spraying binders, SPRAYING 
and one of the most noteworthy of these is NOZZLE. 
illustrated herewith. This nozzle has been put to the most 
severe tests in various parts of the country by state highway 
commissions and big private concerns, and 
demonstrated its economy and practicability. 

The nozzles are so constructed that they 
can easily be taken apart and reassembled 
without delaying the work. They will spray 
at the rate of 1% to 1% gal. per sq. yd., and 
will coat the stone evenly on all sides as 
well as on the upper surface. This is said 
to be quite exceptional. 

It is estimated that the cost of construct- 
ing a bituminous-bound, macadamized road 
can be cut 20 per cent. by the way in which 
this nozzle expedites the work. 

For hand-spraying with single nozzles, 
such as are frequently employed with Tar- 
vias and for patching, a special nozzle, hav- 
ing an orifice 9/16 in. in diameter, is recom- 
mended. 
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Trade Publications 


From time immemorial mastic has been 
prepared from cakes consisting of bitumen 
and dust. This cake mastic is combined on 
the work with sand, gravel and flux, the 
mixture being cooked in kettles. Under this 
practice it has been necessary to ship the 
mastic cake long distances from the point 
of manufacture and the pot mixing has been 
a slow and iaborious undertaking. The Iro- 
quois Works of The Barber Asphalt Paving 
Company have now designed and put on the 
market a mastic mixing machine which is 
described in a bulletin just issued. This 
machine has two heating drums in which the bitumen, dust 
and other mineral aggregate is combined in the mixer located 
at the site of the work. As all the ingredients but the asphalt 
are usually to be obtained locally, the machine makes it pos- 
sible to handle mastic jobs much more economically than has 
ever been done in the past. It is also claimed that the ma- 
chine-made mixture is more uniform than that obtained from 
pots. 

An appendix to 1913 edition of National Pipe Standards 
has been isued for attachment to that publication, issued by 
the National Tube Co., Pittsburg, Pa. 

An unique service by an unique organization advertises 
the work of Esterline & Angus in industrial research and 
development, Indianapolis, Ind. 

Modern steam disinfection methods and apparatus are 
shown in detail in a well illustrated booklet of the Grampian 
Engineering Co., Ltd., Sterling, Scotland and London, Eng. 

A 2-page circular on how to maintain concrete roads and 
streets has been issued by the Portland Cement Association. 

The Dandie concrete mixer is the subject of an attractive 
folder of the Koehring Machine Co., Milwaukee, Wis. 

The Blaw Steel Construction Co. has a folder comparing 
steel forms with wooden forms for road, sidewalk, curb and 
gutter work which has the striking title, “Stop That Waste.” 

Bulletin 34Q of the Chicago Pneumatic Tool Co., purports 
to give a few applications of Grant gas and fuel oil engines. 


The Harris Municipal Garbage Incinerator and Steam Gen- 
erator Co., Nashville, Tenn., have printed full plans and speci- 
fications for their incinerator in a booklet, showing the details 
of design and construction of what promises to be a successful 
sanitary and economical method of garbage and refuse disposal. 

Solvay hydraulic paint for protecting architectural steel in 
concrete, inside of standpipes, and all hydraulic equipment 
and submerged steel, is described and its advantages in con- 
tact with alkalies are stated in a folder of the Semet-Solvay 
Co., Syracuse, N. Y. 











Early Chicago Fire Department 


The first Chicago Volunteer Fire Company was organized 
three years before the original town was established. In 
January, 1831, the state legislature passed an act authorizing 
the trustees of any town or village to organize fire companies, 
not exceeding thirty members, and exempting them from jury 
service, and military service except in time of war. Antici- 
pating by a whole year the incorporation of Chicago town, 
the Washington Volunteers came into substantial being. 
There is now extant evidence that applications for member- 
ship were made, and that such were formally passed upon, 
but that was all. The company had not even nominal exist- 
ence, for more than a few months, and there was less need of 
fire companies than of measures for fire prevention. Barely 
three months after the organization of the town, a fire pre- 
vention ordinance was passed. It forbade the passing of any 
stove-pipe through the roof, partition or side of any building, 
unless guarded by tin or sheet iron, 6 inches from wood, under 
penalty of $5, and if the cause of complaint was not removed 
within forty-eight hours, the fine was to be repeated. Under 
this ordinance a fire warden was appointed—Benjamin Jones. 
Upon the division of the town into four wards, each ward was 





given a fire warden. 
enforcing the stove-pipe ordinance. 
to make once a month a tour of their respective wards to see 


These were charged with the duty of 
They were required each 


that there were no violations of the ordinance. Their one 
other duty was to direct the movements of citizens who re- 
sponded to the alarm of fire. Only domestic pails were avail- 
able for the passing of water from dips in the river, to where 
the fire might happen to be. It was made imperative to have 
in every dwelling-house or other building containing one fire- 
place or stove, one good painted leathern fire bucket, with the 
initials of the owner’s name painted on it, and every build- 
ing with two or more fire-places or stoves, two buckets. The 
penalty for breaking this order was a fine of $2 for each ab- 
sent bucket, and the further sum of $1 for each month the 
owner neglected to provide himself with buckets as required, 
after notice was given him by a warden. Every able-bodied 
male inhabitant possessing a bucket, who did not repair to 
the place of a fire and work under the direction of the fire 
warden, was liable to a fine of $5. 


Now there was felt a need of something more than a 
bucket company, and accordingly the company of Fire Kings 
was organized, December 10, 1835. The next step was to se- 





HORSE-DRAWN STEAMER, MOTORIZED WITH A 3%4-TON GRAMM-BERNSTEIN TRACTOR. OPERATED BY THE CITY OF 
LIMA, OHIO. 
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OST municipal engineers in the 

large centers have what they 

call a ‘‘Road Program’’; that 

is, the plan for all the streets 
and roadways within their jurisdiction 
covering from three to five years or more 
in the future. 


In the smaller cities and towns such a 
paving program is occasionally prepared 
by outside consulting experts. 


They come in and make scientific studies 
of the traffic on various streets—the 
grades, the kind of materials that are 
available, etc. 


Then they lay out a complete scheme cal- 
culated to keep the road department 
working for many years ahead towards 
a well-defined objective of a _ perfectly 
paved town. 

More frequently, however, no program is 
followed and roads are built and main- 
tained by rather loose and costly meth- 
ods. Every town, no matter how small, 
ought to have a definite road program. 
Every county ought also to have one. 


Roads should not be built in a patch- 
work, haphazard fashion, for the only re- 


sult of such a policy is stretches of good 
roads interspersed with stretches of bad 
roads. 


As a chain is no stronger than its weak- 
est link, so a road is only as passable as 
its poorest parts. 


Therefore, alternating good and bad roads 
are a costly abomination to all who travel 
over them and all who pay taxes for their 
construction and maintenance. 


Our Service Department has persuaded 
many towns to work out a systematic 
road policy; because we have been able 
to demonstrate that great sums of money 
can be saved by so doing. 


A system of tarviated macadam—that is 
to say, macadam that has been bonded 
with Tarvia to preserve the surface and 
make it automobile-proof—is an almost 
indispensable part of every Good Roads 
Program to-day. 


Tarvia roads are not only low in their 
first cost, but exceedingly low in main- 
tenance cost. 


Once a town or city adopts the policy of 
building Tarvia roads it rarely goes back- 





The illustration shows “Tarvia-X” being applied under pressure on the 
wearing-course—at this step the road is about half constructed. The 
view in the circle is the finished road at Green Lake, Wis. Note that 
the speeding auto leaves no trail of dust. 
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Have You a Definite 
Good Roads Program? 


ward, but the mileage is increased from 
year to year. 


The result of such a policy is a town 
where the roads are dustless and clean, 
the property values advancing, the road 
tax low and the taxpayers enthusiastic 
believers in and boosters of Tarvia. 


There are several grades of Tarvia and a 
dozen methods of using the product. 


We should be glad to mail you an illus- 
trated booklet showing Tarvia roads all 
over the country that are giving the 
maximum of service and satisfaction at a 
minimum cost. 
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Special Service Department 


vntnunie 


This company has a corps of 
trained engineers and chemists 
who have given years of study to 
modern road problems. 

The advice of these men may be 
had for the asking by anyone in- 
terested. 

If you will write to the nearest of- 
fice regarding road problems and 
conditions in your vicinity, the 
matter will have prompt attention. 
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RECENT DEVELOPMENTS IN MOTOR FIRE APPARATUS. 


G. M. C. COMBINATION HOSE 
& CHEMICAL, AS OPERATED BY 
ELKTON, MD. 


KNOX TRACTOR, AS USED TO 
MOTORIZE HORSE-DRAWN STEAM 
FIRE ENGINE. 


JEFFERY QUAD COMBINATION 
CHEMICAL & HOSE, AS OPERATED 
BY COLLINSVILLE, ILL. 


was organized, December 10, 1835. The next step was to se- 
cure a site for an engine house, in the public square. But that 
belonged to the county, and the county commissioners were 
to be dealt with. After some demur, they relented and allowed 
a free lease for five years to be taken by the Fire Kings com- 
pany. An engine house 12x12 feet, and fronting on La Salle 
street, was erected, and a water cistern of two hogsheads ca- 
pacity was sunken. All at a cost of $220. Then the Fire Kings 
proceeded to make laws and rules for their governance. It 
was decreed that members were to be admitted on petition; 
and that the foreman, for neglecting to see that his engine 
was in good order, was to be fined $2, and for neglect of any 
other duty, $1. The clerk, for failure to perform any of his 
duties, was to be fined $1. The steward—it was his duty to 
provide meat and drinks to the members when engaged at 
fires—was held to a strict accountability, and duly fined $2 
each and every time he was wanting, with respect to supplies, 
or in punctuality. The members were liable to fines for dere- 
lictions, as follows: For non-attendance at a meeting, 50 
cents; for disobeying the commands of the officer in command, 
52; for absence from a fire, $2; for absence from the semi-an- 
nual review, $2; for leaving a fire without the permission of 
the officer in command, $1; for each month he was without a 
uniform, $1. When a member was not present at the first 
roll call, but present at the second, one-half the fine was 
remitted. 

The engine ordered by the trustees, thru their agent, 
Mr. Ogden, did not arrive for some months, and meantime 
the Hoak and Ladder Company waited on events. On March 
4, 1837, Chicago was incorporated. A census of the population 
was then taken, which showed the presence of 4,170 souls. 





GARFORD COMBINATION CHEM- 
ICAL & HOSE, AS OPERATED BY 
AMITYVILLE, ILL. 

SOUTH BEND MOTOR HOSE 
WAGON, AS OPERATED BY 
CLEVELAND, OHIO. 

GRAMM-BERNSTEIN COMBINA- 
TION CHEMICAL & HOSE, AS OP- 
ERATED BY PARIS, KY. 


FEDERAL TRIPLE COMBINA- 
TION, AS OPERATED BY SYRA- 
CUSE, N. Y. 


HORSE-DRAWN STEAMER, AS 
FORMERLY OPERATED BY CAM- 
DEN, N. J. 


SAME AS ABOVE AFTER MO- 
TORIZATION WITH COMMERCIAL 
ELECTRIC TRACTOR. 


There were six wards, and from each ward there were two 
aldermen—who also were fire wardens; they, as a body, had 
power to appoint other wardens and to organize additional 
fire companies. A chief engineer and two assistant engineers 
were chosen by the council, but their successors were to be 
elected annually by the voters of the city. Vacancies in the 
offices of chief engineer and assistant engineers, if any should 
occur, were to be filled by election of the council. Company 
No. 2, still in old firemen’s circles, is remembered for its men 
having run 500 yards and made connections with 300 feet of 
hose in one minute and seven seconds. Ashley Gilbert was 
the next chief engineer, and he was followed by Cyrus P. 
Bradley, who later was influential in local politics. , 


Fire Department Notes 

The city of Dayton, Ohio, which had in service 12 pieces 
of American-La France apparatus, is at the present time re- 
ceiving additional equipment comprising 1 4-cyl., 65-ft. aerial 
truck; 6 combination chemical and hose carts with junior 
pumps; 6 triple combination pumping chemical and hose cars. 

Fall River, Mass., recently standardized their equipment 
by the installation of 14 pieces of the same make of motor 
apparatus, bringing their total to 15 pieces, which consist of 
1 75-ft. aerial truck, 4 combination chemical and hose cars, 5 
pumping cars, 1 85-ft. and 1 75-ft. aerial truck, 1 6-cyl. tractor, 
1 chassis for a chemical engine, 1 combination service truck. 

Buffalo, N. Y., had in service 3 motor pumping cars and 
1 gasoline-electric 85-ft. aerial truck. Within the past few 
months they have added 15 pieces of motor apparatus, includ- 
ing 1 gasoline-electric 85-ft. aerial truck, 10 4-cyl. and 2 6-cyl. 
tractors for attachment to steamers, aerial trucks and water 
towers; 2 pumping cars. 
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Under proper conditions, motor trucks can be profitably 
operated in the collection and removal of garbage and refuse, 
while under certain conditions horses are decidedly more eco- 
nomical. It all depends. 

There is no doubt but that if more accurate cost account- 
ing methods were adopted by our municipalities, motor truck 
haulage of garbage and refuse would make a better showing. 
We must, however, consider conditions and present methods 
as they actually exist. The following resume, submitted by 
Mr. B. F. Miller, Jr., City Engineer, City of Meadville, Pa., is 
consequently worthy of attention as arguments, both pro and 
con, and substantiated by practical and studious research: 

In this age of the motor, when almost every day develops 
some new use for its power, one might quite naturally imag- 
ine that in the collection of municipal garbage and refuse the 
sooner the horse-drawn vehicles were discarded the better. 

However, an investigation of this subject in 125 American 
cities discloses the fact that there is still much to be said in 
favor of the horse, especially in the matter of garbage col- 
lection. 

The writer, in submitting this report, has given the argu- 
ments pro and con, which were received in response to a cir- 
cular letter sent to 225 American cities, from which 125 re- 
plies were received. It will be noted that comparatively few 





MOTOR TRUCK OPERATION 
AND ACCOUNTING XIX. 


By Charles A. Dickens. 


cost data have been received, due primarily to the fact that 
so few cities have used motor apparatus (105 are still using 
horse-drawn apparatus), or that some of them have not used 
them long enough to have collected any data of value. The 
replies received showed an awakened interest among munici- 
palities in the following: 

1. A growing tendency toward placing garbage collection 
under the active supervision of departments of public works, 
as opposed to supervision by health boards. 

2. A decided sentiment in favor of municipal collection in- 
stead of the prevailing contract system. 

3. An awakened interest in the serious study of garbage 
collection and disposal, as, for example, the excellent report 
of Mr. I. S. Osborn on the collection and disposal of garbage 
for the District of Columbia. 

Briefly summarized from the replies received, the prin- 
cipal arguments for the use of motor-driven vehicles for 
garbage collection, are as follows: 

1. Where the garbage can be delivered to a central un- 
loading station and then taken from this point to the dis- 
posal plant with motor vehicles, there is, no doubt, much 
economy in the use of the motor. However, the practicabil- 
ity of a central station is somewhat doubtful, for it would, to 
be of advantage, have to be located in a somewhat populous 











KNOX TRACTOR, AS G M C GARBAGE 
OPERATED BY WESTERN TRUCK, AS OPERATED 
REINFORCED CONCRETE BY THE SANITARY 
PIPE CO., LOS ANGELES, DEPT., CITY OF ASHE- 
CAL. VILLE, N. C. 

SIGNAL MOTOR TRUCK, KNOX TRACTOR, AS 


AS OPERATED BY THE OPERATED BT THE 
SEWER DEPT., CITY OF DEPT. OF STREETS AND 


SPOKANE, WASH. ENGINEERING, CITY OF 

ATLANTIC ELECTRIC SPRINGFIELD, MASS. 
TRUCK, AS OPERATED OTTERSON MOTOR ED- 
BY THE BETHLEHEM UCTOR, AS OPERATED 
STEEL CO., BETHLEHEM, BY MANY LEADING MU- 
PA, NICIPALITIES. 
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SIGNAL GARBAGE RIKER GARBAGE 
TRUCK, AS OPERATEL TRUCK, AS OPERATED 
BY THE CITY OF BOS- BY THE HEALTH DEPT. 


TON, MASS. OF SEATTLE, WASH. 

RIKER MOTOR TRUCK, PACKARD GARBAGE 
AS OPERATED BY JACOB TRUCK, AS OPERATED 
PRESS SONS, CHICAGO. BY THE STREET DEPT., 


CITY OF HOMESTEAD, 
TRANSPORT TRACTOR PA. 


AND STREET SWEEPER, LEWIS-HALL MOTOR 

AS OPERATED BY DEPT. 

OF STREET CLEANING =e, 4 Omar 
: : BY BIG SEWER CON- 


oak OF NEW YORK, ?RACTORS IN SEVERAL 
. ¥. WESTERN CITIES. 
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1864 City Blocks Flushed 
at a Cost of 3c. Per Block 


Municipal Department Heads recognize the value of un- 
failing efficiency from public service equipment. Exacting in their de- 
mands—watchful of municipal expenditures—the taxpayers of your town 
are perhaps more critical in their judgment of resu/ts than any other class 
of people. 


Nowhere else are Cost and Performance data so carefully compared. 


The city officials of Vicksburg, Miss., solved the question of economical 
street sanitation when they bought a 3% ton Federal flushing job. These 
figures show what the outfit accomplished in 30 days on the city streets 
of Vicksburg: 


Blocks flushed . . ..... . . 1,864 
Cost for gasoline and oil . . . . . $59.75 
Cost of gasoline and oil per block . .$ .032 
Blocks flushed each day... . . 62 
Cost of gasoline and oil per day . . . $1.99 


Our Traffic Department has cost data on Federal Trucks in scores of 
other cities—in every type in municipal service. Let us tell you about 
these and submit data on your city’s requirements. 


**Federal Traffic News’’ sent monthly on request. 


FEDERAL MOTOR TRUCK CO. 


22 Leavitt Street DETROIT, MICH. 
NN 













































district, and several cities, notably Seattle, who have tried 
this plan have discarded it because of the serious objections 
of people living in the neighborhood of the central station. 
If some means of eliminating the objectionable odors at the 
central station were devised, possibly it might become practic- 
able. Of course, with such a station the hauls of the horse- 
drawn wagons would be shortened and much time would be 
saved in not having the collectors make the trip to the dis- 
roesal plant. 


2. Los Angeles reports that motors, in residence districts, 


are advantageous over teams because collections can be made 
more regularly, and that motor collection is at least as cheap 
as horse collection under similar conditions. They are using 
two 2%-ton trucks for garbage collection in their residence 
dictrict. The first collection is 8 miles from the reduction 
plant. The cost of collection and delivery to the plant by 
motor is $2.75 to $3.00 per ton; by team it is $2.37. The trucks 
are operated by one driver and two collectors and make two 
loads per day. Each truck travels from 20 to 40 miles per 
load collected and works 8 hours per day. In the same dis- 
trict a team of 3 horses and driver made 1 load per day, wagon 
hauling 2% to 3 tons per load and trucks 2% to 3% tons. The 
cost given above includes maintenance, depreciation and in- 
terest. The cost data for horses included depreciation for 
stock, but no account was taken of extraordinary wear on 
stock due to long hauls. 





LACRE STEEL MOTOR DUMP 
WAGON, AS OPERATED FOR 
REFUSE REMOVAL IN ENGLAND. 

SCHOENBERG ELECTRIC SANI- 
TARY DUMPING CAR, AS OPERAT- 


BUSSING 


THE CITY OF 
GERMANY. 





MOTOR 
SPRINKLER, AS 
BRAUNSCHWEIG, 


MACK TRACTOR, 
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3. Pasadena reports using a 7-yard truck costing $2,450 
for refuse collection. The life of the truck is 5 years and costs 
$7.11 per day to operate, exclusive of depreciation, but includ- 
ing oil and distillate. This truck averages 42 miles per day, 
hauling 16 cubic yards average and replaces two 2-horse and 
two l1-horse wagons. The two 2-horse wagons covered 20 
miles per day and the two l-horse wagons covered the same 
amount. The truck requires 2 men to operate, while the 
wagons require 4 men and six horses. 


4. Spokane reports that for residence districts, long hauls 
and heavy loads, one truck takes the place of 4 teams. 

5. Tampa reports a 50 per cent. saving in the use of the 
motor truck, in replacing horse-drawn apparatus, for partial 
collection only. In street-cleaning apparatus a 50 per cent. 
saving was effected. No figures were given to prove this 
statement. 

6. Detroit uses motor collection from hotels and restaur- 
ants, and also from central collection station. 

7. Joliet, Ill., uses motor truck from central station. 

8. Brockton, Mass., Montgomery, Ala., Paterson, N. J., and 
Augusta, Ga., have discarded horse-drawn apparatus and in- 
stalled motors for house-to-house collection, but are not yet 
ready to report cost data. 

9. The Norfolk Navy Yard expects one motor truck to re- 
place one 2-horse and three 1-horse teams. 








STREET 
OPERATED BY 


LEWIS-HALL MOTOR TRUCK, AS 
OPERATED BY SEVERAL LEAD- 
ING WESTERN SEWER CONTRAC- 
TORS. 

FEDERAL MOTOR 


AS OPERATED GARBAGE 


ED BY THE CITY OF BERLIN, ON SUBWAY WORK BY JACOB TRUCK, AS OPERATED BY THE 
GERMANY. FRADUS, NEW YORK, N. Y. AMERICAN REDUCTION CO. 
OTTERSON MOTOR EDUCTOR, STOEWER MOTOR GARBAGE G M. C. MOTOR GARBAGE 


AS OPERATED BY THE CITY OF 
SPRINGFIELD, OHIO. 


TRUCK, AS 
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OPERATED BY 
CITY OF STETTIN, GERMANY. 


TRUCK, AS OPERATED BY THE 
CITY OF ASHEVILLE, N. C. 


THE 
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“Hauls 42,000 Brick in 
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10% hrs.—Replacing Seven Teams.” 


That's what one 5-ton HALL did for the Hayes 


Cartage Co., Detroit, Mich. ‘‘And, asa result,’’ states W. E. 
Hayes, ‘‘we are placing an order for our Seventh HALL today! 


“One of our 8%-ton HALLS averages /.4 m1. 


per gal. of gasoline, and all of the six (in hard service more 
than a year) are living up to pre-purchase tests promised for them! 


“Cost of HALL Truck operation is far below 


that of the average truck! We have nothing but praise to 
offer regarding HALL Design, Construction, Durability and Efficiency! 
For Hard, Every-Day Service I’ve seen No truck that Even Equals the 
HALL!”’ 


HALL Trucks are geared to heavy duty! Greedy 


to meet the Time-Saving, Weight-Moving Demands of Con- 
tracting Needs! And it’s the HALL-AGE—the Jow ton-mile costs—that 
counts! Got YOUR copy of the new traffic Book, Speeding Up, yet? If 
not—Write for it Today! 


Agents wanted in open territory. 


LEWIS-HALL IRON WORKS 


MANUFACTURERS OF THE HALL TRUCK 
(Established 1873) 
Ferry Ave. and Grand Trunk Ry. DETROIT, MICH. 
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G. M. C. MOTOR TRUCK, AS OP- LOCOMOBILE 
ERATED BY THE WATER WORKS AS 
DEPT., CITY OF OGDEN, UTAH. 

KISSELKAR MOTOR TRUCK, AS 
OPERATED BY THE WATER 
WORKS DEPT., CITY OF VIC- 
TORIA, BRITISH COLUMBIA. 

WILCOX MOTOR TRUCK, AS OP- 
BRATED BY THE WATER WORKS 
DEPT., CITY OF MINNEAPOLIS, 
MINN. 


HAULING 
VALVES. 


10. Buffalo is considering central collection depots and 
motor delivery from this point to the disposal plant. 

11. Nashua, N. H., collects rubbish with a truck and finds 
that one truck does the work of from 2 to 3 teams and shows 
much economy. 

The objections to motor apparatus as given were as follows: 

1. The speed gained on the long hauls is more than offset 
by the time consumed in getting on and off the truck while 
loading. 

2. With a truck a driver would be necessary all the time 
in addition to the other operators, thus adding extra cost, 
while with horses a team or single horse can be trained to 
move from house to house at a call from the driver, who also 
collects the cans. 

3. Either the life of the motor will be shortened due to 
many stops and starts or, if the engine is allowed to run, ex- 
cessive use of gasoline results. 

4. Many cities place refuse in sanitary fills and motors 
are not practical in low marshy ground. 

5. The cost of motor equipment is considered by many to 
be prohibitive. 

6. The Denver Hog Ranch Co., which collects garbage for 
the city of Denver, says: ‘We are using teams to collect 
garbage from the city of Denver in preference to trucks, our 
haul being 5 miles. The rainfall in this country is only about 
13 to 15 inches per annum, consequently the roads are usually 
in good condition, except perhaps for a short time in the 
spring. We have gone over the truck proposition several times 
with different salesmen, who had an idea they could save us 
money on the collection and removal of the garbage, but it is 
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MOTOR TRUCK, 
OPERATED BY A LEADING 
CHICAGO CONTRACTOR FOR 
WATER 


SMITH FORM-A-TRUCK, AS OP- 
ERATED BY DEPT. 
WORKS, CITY OF CHICAGO, ILL. 

KNOX TRACTOR, AS OPERATED 
BY LEADING 
MASS., SEWER CONTRACTOR. 





KENTUCKY MOTOR TRUCK 
FLEET, AS OPERATED BY THE 
LOUISVILLE WATER CoO., LOUIS- 


PIPE GATE VILLE, KY. 


SIGNAL MOTOR TRUCK, AS OP- 
ERATED BY WATER CORPS OF 
SEVERAL WESTERN CITIES. 


WARD MOTOR TRUCK, AS OP- 
ERATED BY DEPT. OF WATER, 
CITY OF NEWARK, N. J. 


OF PUBLIC 


SPRINGFIELD, 


our conclusion after careful investigation that the only way 
a saving might be made would be to have all the garbage col- 
lected and removed to a central point and then hauled from 
the central point to a place of disposal. 

7. Motor vehicles are not adapted to pick-up work. 

8. In northern climates, where heavy snows are preva- 
lent, motor trucks are not suitable even for long hauls. 

9. Syracuse, N. Y., is discarding trucks for house-to-house 
collection, and using them for hauling from a central station. 

10. Toledo has discarded trucks on account of heavy 
grades and rough roads. 

11. Dayton experimented with one truck in house-to-house 
collection and found that it did not pay. The cost to collect 
with truck was $1.37 per ton, as against $1.09 for horse col- 
lection. 

CONCLUSION 

From the above replies the following conclusions may be 
drawn: 

1. Motor vehicles are not practicable for house-to-house 
collection of garbage, except perhaps in a few instances where 
residences are far apart, as in Los Angeles or Pasadena. 

2. Where it is possible to establish central stations (and 
there does not seem to be a very immediate possibility that 
they will become very poular) the motor will prove an econ- 
omy for the long haul. 

3. In refuse collection motors show considerable economy. 

4. In downtown districts it would appear that better serv- 
ice, even tho not as cheap, might be gotten from trucks in 
collections from hotels and restaurants. 

5. Horse-drawn apparatus seems most suitable for house- 
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Here’s a Telegram from 
Walter S. Milnor Company of 


Minneapolis, Minn. 


‘‘Gramm-Bernstein Trucks have been in 
constant operation all winter. Inspection to- 
day shows them to be in exceptionally good 
condition.’’ And there’s a lot of satisfaction 
in knowing that your truck has the reserve 
power and ruggedness to ‘‘stand up’’ and 
‘*deliver’’ in all weathers and over all roads! 
So make sure it’s a Gramm-Bernstein. 





Because G-B high- 


carbon Chrome Nickle Steel teeth cannot get out of 


No stripping of gears! 


proper contact. No Grinding! No Gnashing! No 
corner Chipping! No Shifting! Because G-B gears 
are always in mesh. The G-B transmission is pat- 
ented—camnnot be secured on any other truck. Just 
another reason why Gramm-Bernstein trucks cost 
less to own. 


The G-B is the only transmission that is unreservedly 
guaranteed for the entire life of the truck. 
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The Gramm-Bernstein Motor Truck Co. 


LIMA. OHIO. 
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LOCOMOBILE MOTOR TRUCK, 
AS OPERATED BY THE MARKET 
FORGE CO., CHELSEA, MASS. 

FEDERAL MOTOR TRUCK, AS 
OPERATED BY THE MUNICIPAL 
DOCK & TRANSFER CO., NEW OR- 
LEANS, LA. 

HARVEY MOTOR TRUCK, AS OP- 


STEGEMAN 
OPERATED BY 


ERATED BY 


GRAMM - 
TRUCK, AS 


ERATED BY THE WISCONSIN 
LIME & CEMENT CO., CHICAGO, 
ILL. 


to-house and for central 


stations. 


collections, delivery to loading 


Atlanta, Ga., Makes Big Saving. 

Atlanta, Ga.. effected such a tremendous saving in the col- 
lection of garbage after they put their first motor truck at 
work that they bought several more. 

The department in charge of this work carefully compiled 
operating costs covering service with carts and horses and 
with motor trucks. Every possible expense, including depre- 
ciation, was figured in. The costs were tabulated for one 
month, and when the checking was over it was shown that 
carts and horses cost $3,260.41 and motor trucks $755.02, or a 
saving of $2,505.39 in favor of the motor trucks. 

The following table details the cost figures for the month: 


A COMPARISON OF THE RELATIVE COSTS OF MOVING REFUSE BY CARTS 
AND BY AUTO TRUCKS IN THE SANITARY DEPARTMENT 
OF THE CITY OF ATLANTA, GA, 


Interest on investment at 6 per cent. Carts. White Trucks. 


iio ee $ 50.00 
199 harness ab... .+ sos 10.00 
ie. | 250.00 


6% for 1 mo. on... .$36,890.00 $184.45 
4 auto trucks at $3,500— 


Go om $14,000 for 1 MO... 0.6 isc ceeee 
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MOTOR 


MILWAUKEE, WIS. 


BERNSTEIN 
OPERATED BY 
SEPH BABKA, SIOUX FALLS, S. D. 












TRUCK, 


TRUCK, AS LOCOMOBILE MOTOR 
A. V. GAUBATZ, AS OPERATED BY THE CROSS, 


AUSTIN & IRELAND LUMBER CoO., 
BROOKLYN, N. Y. 


HIGH- G. M. C. MOTOR TRUCK, AS OP- 
ERATED BY THE BATCHELDER- 
WASMUND CO., DETROIT, MICH. 
PIERCE-ARROW MOTOR TRUCK, 
AS OPERATED BY THE EMPIRE 
LIMESTONE CO., NEW YORK, N. Y. 


SIGNAL MOTOR TRUCK, AS OP- 
BUREAU OF 
WAYS, BORO OF QUEENS, N. Y. 


MOTOR 
JO- 


Depreciaticn— 

20% on mules, carts, etc., 1 mo., at 25% 
per year On S36:890... «<< iecsscssecscs 

25% on trucks, 1 mo., at 25% per year 


614.83 


NO I ds caine pieiarg ns Aarne deme 291.66 
Stable and garage costs, 1 mo (average). 676.13 50.00 
Forage and fuel costs, 1 mo. (average) ..1785.00 116.32 
Tires, for 1 mo. (AVETABE) ........6ccceee 126.16 


Repairs, for 1 mo. (average) (figures in 
depreciation and stable cost.) 
$3260.41 
Pay roll for one month— 
119 carts hauled 5647 tons for..........3989.65 


4 trucks hauled 1272.8 tons for.......... 709.12 
$7250.06 $1464.14 
Cost per ton on refuse hauled........... 1.28 1.15 


Note.—Cartmen are paid $1.25 per day; truck laborers are 
paid $1.50 per day; truck drivers are paid $3.00 per day. 
With the same scale of wages the difference in cost of opera- 
tion would be greater in favor of the trucks. 


An Unusual Motor Truck Eductor. 


Elsewhere in this issue will be noticed an illustration of 
the unique motor truck sewer-cleaner devised by George W. 
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LONG DISTANCE SERVICE 
OUR SPECIALTY. 
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UNITED TRUCKS 


Top the crest 
with flying colors! 


In municipal work—where efficiency is the only con- 
sideration—and where critical buyers insist on past 
records of merit, United Trucks are setting a pace 
that is hard to follow. 


Ordinary trucks may be fairly efficient in ordinary 
service. It is when the big pull comes—when the un- 
usual emergencies arise—that you will appreciate oper- 
ating a truck that makes good on every claim which 
the manufacturer has for it. 


United Trucks combine gigantic strength—scientific 
simplicity—ease of operation—economical upkeep. 


Every detail of material and every mechanical unit 
entering into their construction is well known by name, 
reputation and practical experience. 


They have tremendous power, and the biggest loads 
are transported in quick time. They have the strength 
and endurance to perform efficiently in the most severe 
service encountered, and they have the stability which 
insures a long life. 


More tonnage per mile is a United slogan. Inthose 
few words are embodied our sole aim in designing 
trucks for heavy duty work. 


Made in 2, 3%, 4 and 5-ton sizes—all worm drive— 
all for heavy duty. 


For complete details and specifications, address 


UNITED MOTORS CO. 
690 North Street Grand Rapids, Mich. 
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Otterson, of Seattle, Wash. This eduction machine operates 
by chain drive, has been proven thoroly efficient and is so 
constructed that it can also be used for street sprinkling and 
flushing. By merely taking the baffle plates from the bed, it 
can likewise be made to fulfill general hauiage needs. The 
truck motor affords adequate power for operation of the 
machine. 

The eductor comprises a 1,200-gallon tank and overhead 
receptacle, which is divided into various compartments. When 
the truck arrives at a catch basin, the water in the tank is 
first made to percolate into the pump, thus priming it. There 
it is ready to work. The pump is then lowered into the man- 
hole basin and started by the truck motor. The water in the 
big tank is thus forced downward at a pressure of 50 pounds 
per square inch, flushing the basin clean and forcing the ac- 
cumulated refuse up out of the manhole and into the overhead 
receptacle. The materials pass up thru a pipe into the tank 
of the motor truck, where the solids drop to the bottom and 
the liquids and lighter materials continue to flow into the 
various compartments thru holes in the partitions. After 
making a complete circuit, the water finally is again ready to 
be pumped down into the catch basin. 

The upward pressure is such that every sort of debris— 
stones, sodden rags and what not—are unavoidably forced up 
into the tank. No less than 5 cubic yards of material can be 
handled in a 5-ton motor truck bed. 

Immediately the tank becomes filled with refuse, the truck 
is run to the city dump where simple manipulation of a lever 
raises the body end-gate and slowly tilts the bed, including all 
materials taken from the manholes to slide down the incline 
upon the dump. The truck bed is thoroly cleansed by the 
water in the tank. 

This method of basin cleaning obviates the old objection- 
able necessity of allowing malodorous and unsightly filth to 
stand out until the arrival of collectors with shovels. It 
makes it possible to clean basins of 6 feet depth in a 6 minute 
average. The great improvement in sanitary conditions is at 
once obvious. 

This novel cleaning machine was put to the most severe 
tests on Ludlow avenue, Springfield, Ohio, under the personal 
inspection of Chief Engineer M. J. Bahin and City Manager 
Charles E. Ashburner, and it there fulfilled all that was 
claimed for it. 

Of those machines now being operated by western and mid- 
dle western municipalities, it is said that each cleans from 40 
to 50 basins daily. A truck driver and one assistant are 
sufficient for all phases of the work. 


A Big “Clean-up” Job. 

Motor trucks, in one week, removed over 1,000 dead ani- 
mals and thousands of tons of refuse and debris from the 
streets of Dayton, Ohio, after the late flood. By working them 
in pairs, using one truck to load and the other by means of a 
skid and tackle, they loaded carcasses at the rate of eight 
in three minutes. These animals were then hauled to the 
temporary dump two miles out on the Springfield road. 

It was one of the most remarkable opportunities ever wit- 
nessed for comparing old methods of hauling with new. Each 
truck was capable of removing an average of 50 horses per 
day, while with a team and wagon the best record was 5 trips 
with 2 horses to the load. At that, it was necessary to use a 
motor truck to load the horse wagon in order to avoid serious 
delay. The truck carried 4 to 6 horses. 


Garbage Trucks in Paris. 

The city of Paris, France, has several electric trucks in 
service in its garbage and refusal disposal departments. 

A large majority of the dwellings in the city are in the 
form of apartment houses which have only a front entrance, 
which requires the collection of all the household wastes to be 
made from the front sidewalk. For this reason it has for 
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years been required that each dwelling be provided with one 
or more large galvanized iron cans. These are set out in front 
of the house at a very early hour in the morning so that the 
contents can be collected by the wagons in the minimum time. 

While making collection it is required that the wagon run 
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AUTO-CRANE LOADING TRUCKS ON CHI- 
TRUCKS AT WORK ARE THE 
TRUCKS THAT PAY. A TRUCK CANNOT WAIT LIKE 
A TEAM WITHOUT EXCESSIVE COST FOR LOADING 
AND UNLOADING. QUICK LOADING AND UNLOAD- 
ING ARE THEREFORE ESSENTIAL REQUISITES TO 
THE ECONOMICAL OPERATION OF MOTOR TRUCKS. 
ECNOMICAL TRUCK OPERATION REQUIRES HAULING 
CONDITIONS WHICH MAKE THE RATIO OF RUNNING 
TO STANDING TIME LARGE. 


BYERS 
CAGO TEAM TRACKS. 
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What SIGNAL “on the job” 


2 
means to the manufacturer 


The best purchasing agent is the one who keeps the raw 


material coming in a steady flow to meet your manufacturing require- 
ments; who handles his job so skilfully and reliably that you do not have to worry 


about him who, in a word, is ‘‘on the job.’’ 


The best sales manager 1s not the sensational, exploitive 


character who is continually endeavoring to impress you with his powers, 
but the energetic, able man who sells all you can make at a profit, and keeps your 


customers satisfied. 


The virtues of the factory superin- 
tendent who handles his work so easily 
and smoothly that the factory becomes a 
huge, efficient, producing organization, 
may be summed up by the statement that 
he is ‘‘on the job.’”’ 


Whether in dealing with men or 
machines, the expression describes the sum 
of all desirable values. The man who is 
*‘on the job’’ does not need to explain— 
he delivers the goods. 


In the same way the expression ‘‘on 





MOTOR TRUCK COMPANY 
DETROIT, MICH. 


**On the job’’ describes his ability, too. 


the job’’ boils down into a few words all 
the desirable qualities of a good motor 
truck. Its quality is best evidenced by 
your unawareness of its existence. You 
can dismiss the truck problem if you know 
your motor trucks are ‘‘on the job.’’ 


We did not fix the slogan ‘‘on the 
job’’ on Signal Trucks. Itis the condensed 
expression of the experiences of Signal 
Truck users—it fits the occasion because it 
describes the Signal quality. The circle 
of buyers for whom this applies is grow- 
ing larger every day. Write 


BRADFORD 
CARTAGE 


ped Grand i792 
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YOUNG HORIZONTAL HYDRAULIC-AU- 
TOMATIC HOIST ASSEMBLY 


LAID HORIZONTALLY 


ON CHASSIS. 





THE CYLINDER IS 
ON THE TRUCK 
THE BODY AND PROTECTED BY IT, PER- 


FRAME, UNDERNEATH 


MITTING THE BODY TO BE SO MOUNTED 


THAT THE FORWARD END WILL JUST 


CLEAR THE BACK OF THE SEAT. 


at a very slow speed, with a stop before each house. 


which latter carries all of the electrical and mechanical motive 
apparatus and can be at once removed when necessary. The 
top part of the front truck is occupied by a large box contain- 
ing 45 storage battery cells, and there is a separate electric 
motor of 6 horsepower placed against each of the wheels. The 
standard running speed is 8 miles an hour. The total weight 
of the wagon is 6.4 tons. 

The box body is covered with separate sections of sliding 
covers, so that only a part of it need be opened at a time. 
During the collection, while the speed is being kept quite low, 
a special appliance permits the wagon to be controlled from 
the side, the object of this being to allow the driver to aid 
in loading the material into the wagon and at the same time 
control, guide, start or stop the wagon at will from the side- 
walk. This practically reduces the force necessary by one for 
each wagon. The wagon has a mottom dump for unloading 
the material into the incinerator or onto the dump. 

Does Work of Sixteen Horses. 

The city of Seattle, Wash., is operating a 5-ton Pierce- 
Arrow truck, equipped with a 1344-cu. yd. dump body, in its 
garbage collection department. The weight of the outfit with- 
out load is 10,800 pounds, and while it is rated as a 5-ton 
truck, garbage loads weighing as much as 13,900 pounds have 
been carried in routine work. 
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In this¢g 
design the box body is entirely separate from the front truck, 








The record of this truck for one month shows 602 tons of 


“garbage hauled in 24 days, traveling a distance of 1,320 miles. 


The truck is charged with 360 gallons of gasoline and 5 gallons 
of oil. Approximately 25 tons are hauled 2.1 miles in an eight- 
hour day at a cost of 32% cents a ton mile. If road condi- 
tions in that territory or a more direct route would permit, 
twice this tonnage could be handled, as far as the truck is 
concerned. As conditions now stand, the machine takes the 
place of 16 horses, 8 men and wagons and never falters. 
TRUCKS MEAN MORE FREQUENT COLLECTION. 

“The city of Seattle,” states the health commissioner, “is 
operating five motor trucks in refuse collection work. We 
have given the matter of removal separate treatment because 
this city introduced the method of removing its waste by auto 
truck two years ago and today is removing nearly 40 per cent. 
of its waste in this manner. It is believed that within sixty 
days more than 50 per cent. will be removed by the auto truck. 
In removing the same by auto truck, the material is taken 
thru the streets of the city in about one-fourth or one-fifth 
of the time consumed by horse-drawn vehicles. Seattle is a 
city of hills and it is therefore safe to say that this material 
is removed, as a matter of fact, in one-fifth of the time con- 
sumed by horse-drawn vehicles. Six tons are removed in one 
truck bed built for this purpose. It is more easily covered by 
tarpaulin than would be the same tonnage in three vehicles. 
It is dumped once instead of three times, thus saving the 

KNOX TRACTOR, AS EQUIPPED 
WINCH ON REAR 


CABLE IS 


WITH TOWING 
FRAME. A 150-FOOT 


SUPPLIED WITH THE WINCH, 


THROUGH A PROPELLER SHAFT 
AND TWO UNIVERSAL JOINTS TO 
GEAR ON THE 


WINCH 


A WORM AND 


WINCH SHAFT. THE 


DRUM IS LOOSE ON THE SHAFT 


AND IS DRIVEN THROUGH A 


CLUTCH WHICH MAY BE RE- 


LEASED WHEN IT IS DESIRED TO 
REEL OFF THE CABLE. 
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Apply the Knox (Tractor) Draw 
Bar Pull to your Heavy Haulage! You'll 
Reduce your Costs Two Ways at Once!! 


It is Draw Bar Pull that moves the The Knox Tractor (the highway gas- 


world’s goods. That’swhy the pack- line locomotive) hauls many times 
load was transferred to wheels! Com- 3° much as the largest motor truck can 
. carry in every field of heavy haulage 


pare the carrying power of the horse at the /owest cost perton-mile. And 


to his Draw Bar Pull! If railroads the Knox Tractor is not ~~ to 

as . x4 os ‘idle,’ as is a motor truc uring 
pe ig _ fact, they'd a loading and unloading—trailers are 
their freight on locomotives instead = Gpygqys traveling behind the Knox 


of using a single locomotive to Pull while others are being loaded or un- 
trains of many cars. loaded. 


Quit Piling—and Start Pulling! Use a Knox!! 


KNOX MOTORS ASSOCIATES 


“*The Power Ahead —the Load Behind.’’ 
SPRINGFIELD, MASS. 


And —_—-, *' 
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blowing about and dissemination of disease-bearing germs. 
Not as many garbage-laden vehicles pass thru a given com- 
munity nor are they repugnant to the people as are horse- 
drawn vehicles. The collections are more regular because the 
hillsides are slippery during certain seasons and we were oc- 
casionally delayed a day or so at a time, as the case might 
be, by the use of horses. 


SAVE 45 CENTS ON THE DOLLAR. 


“We have not been operating with the auto trucks long 
enough to know exactly what the saving is amounting to over 
the horse-drawn collection. It is our opinion at this time, 
however, that we are collecting our waste with the auto truck 
at a saving of not less than 45 cents on the dollar. We have 
attempted to lessen the price of the haul by installing at dif- 
ferent places in the city small bunkers arranged in cells, each 
cell having a capacity of about 6 tons. These are filled by the 
horse-drawn vehicles. This material is taken from the bunk- 
ers by the auto trucks to the incinerators and also at the 
present time to a large open dump. Five of these auto trucks 
are being used by the city in this work. They are the rear 
dump, with bed 11 feet long and 6% feet wide. By the use of 
these trucks we save the long team haul, the most important 
money-saving feature of our entire scheme.” 


Relieving Traffic Congestion. 


The motor truck, as used in the collection and removal of 
street refuse and sweepings, does much to relieve traffic con- 
gestion, particularly in the downtown districts of the larger 
cities. The ordinary horse-drawn refuse-collection wagon has 


an over-all length of about 18 feet, and occupies 90 square 
feet of area. 
feet of ground space. 


To house this 1-horse vehicle demands 114 square 
The business motor vehicle, which on 




















March, 1917 


an average could do as much work as two of the one-horse de- 
livery wagons, has an over-all length of about 101% feet, or a 
total of 60 square feet of area, whether on street or in a 
garage. Here is a saving of valuable street space of prac- 
tically 3314 per cent. and approximately 60 per cent. for dead 
storage. For larger capacity vehicles the comparison is more 
startling. A 5-ton horse truck needs 25 feet on the street, or 
200 square feet of space;; the stabling area of the same horse 
equipment represents 281 square feet. A 5-ton motor truck 
of equal capacity and doing as much work in some cases as 
half a dozen two-horse teams takes up only 176 square feet 
on the street or in the garage. 

A motor truck, as used in refuse collection and removal, 
will easily do, on an average, two and one-half times as much 
work in an equivalent time as the horse, which increased rate 
of speed of doing work economizes street space to an extent 
of approximately 75 per cent. in favor of motorized traffic as 
against horse-drawn vehicles. In other words, the same 
amount of work can be done with about one-quarter of the 
street congestion, or quadruple the present volume of traffic 
can be accommodated thru general motorization. Municipali- 
ties are fast beginning to realize that they should practice 
what they preach. 


MAYBE IT’S HERE. 


—Many problems requiring flexible treatment may be 
solved by a combination of trucks and horses. 


—The motor truck is the pacemaker for labor. It speeds 
up the entire job, and it never shirks! It doesn’t have to be 
driven. It drives. 


ONE OF THE WORST SNOW STORMS IN 
TWENTY YEARS RECENTLY VISITED SE- 
ATTLE, TYING UP THE STEAM AND ELEC- 
TRIC LINES—YET A FLEET OF FIVE FED- 
ERAL TRUCKS EQUIPPED WITH BUS BODIES 
RAN ON SCHEDULE TIME WITHOUT A MIS- 
HAP. THE OWNERS STATE THAT DURING 
THE MONTH OF NOVEMBER, CAR NO. 5 
TRAVELED 2,156 MILES AND CONSUMED 
ONLY 411% GALLONS OF GASOLINE AND 56 
PINTS OF LUBRICATING OIL. TAKING INTO 
CONSIDERATION THE GRADES THESE 
TRUCKS ARE OBLIGED TO NEGOTIATE, THIS 
SEEMS LIKE REAL ECONOMY IN TRUCK OP- 
ERATION. 
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by a Great Machine! 


No matter the job or its location! No matter whether digging 
or rehandling— whether loading, charging, “pulling like a trac- 
tor’ or “lifting like a derrick,” the Byers ‘Auto- Crane is the 
star performer! It's the All-around, Johnny-on-the-Spot eff- 
ciency marvel! Ever ready for more different heavy duty 
uses than any other machine ever was—or will be! 


Byers Auto-Crane is a super-laborer! Costs little to buy! 
Needs no periodic repairs! Because it’s built staunch to ‘‘stand the gaff!!’’ 
Works to 100% efficiency from cockcrow to sunset! It’s an all-steel-muscle 
one-man machine that'll save you the salaries of whole gangs of hand-shovelers! 


Byers Auto-Crane travels on its own power anywhere a 
motor truck can go. Rough roads or steep grades can’t stop it. Requires no 
pit! All above ground! Spots its own cars! Keeps your trucks busy every 
minute! Keeps ’em always on the move! 


Comes within all railroad and highway clearances. ‘That's 


important! Shipped all set up and ready to do the work of many machines— 
better! Get full details and photos! 


The John F. Byers Machine Co. 


210 Sycamore Street. RAVENNA, OHIO. 











Motor Apparatus in Fire Departments 


(Continued from February number, page 80.) 


In the second column of this table, in describing combinations, ae stands for aerial ladder equipment; ch, chemical; chf, chief’s car; 
ho, hose; h.p., high pressure; L, electric; l, ladders carried on combination trucks; ladd, city service hook and ladder equipment; mot, 
motorcycle; pp, gasoline pumping engine truck; sal, salvage corps truck; sq, squad wagon; st, steam pumping engine; sup, supply 
wagon; tow, water tower; (tr, tractor; tr. ae, aerial ladder truck hauled by tractor; tr.la, hook and ladder truck hauled by tractor; 
tr. et, ones hauled by tractor; tur, turret. o in célumn of “Years service’ means that apparatus is new or not yet in service. Dp, 
pyrene cylinders. 


1—Cost of gasoline and repairs. 2—Cost of gasoline, oil and tires. 3—55 gallons gasoline, 3 gallons oil. 4—180 gallons gasoline, 
10 gallons oil. 5—40 gallons gasoline, 2 gallons oil. 6—105 gallons gasoline, 4 gallons oil. 7—Difference in cost of repairs in the two 
machines due to pneumatic ‘ires on one and Dayton airless on the other. Both cars now equipped with Dayton airless. 8—Cost of 
repairs and gasoline and oil. 9—Materials only; repair work done by drivers or mechanicians in fire department. 10—Cost of repairs 
for all 28 machines in the department. 11—Cost per horse employed in the department. 12—6 gallons. 13—Sum for four American-La 
France pumping and combination. 14—These cost figures include all three pieces of apparatus and the cost of gasoline and oil includes 
also some police apparatus. i5—10 miles of streets in good condition, 5 fair, 15 bad. 16—gallons of gasoline. 17—542 gallons gasoline. 
30 gallons oil. 18—121 gallons gasoline, 20 quarts oil. 19—214 gallons gasoline, 75 quarts oil; 20—25 per cent good, 40 per cent. fair, 35 
per cent. bad. 21—40 per cent. good, 40 per cent. fair, 20 per cent. bad. 22—Two-thirds good, one-third fair. 
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mot Davis - 2s i. i @eagga Sepacne #  ‘sateaseusl 
ppst Am.-La France 2 .. eee ee eee 
Sayreville.......... ecnho AR.-lL@ France % .. «ss seve mate ae <<  Dikowae .«ccelaget  —seaeniea 
| eer ppho Am.-La France 4 4 75 1,200 6 32 i Rave #§ =5Chee  #  ‘Smaeade 
sttr Am.-La France % 4 70 .... weit ike co ~w=agmdie #§ <@egsealaae).  “emacimena 
ppchho Am.-La F. (2) 4 4 70 1,400 35 32 oe ° hetezerhs  ‘onpeeann \<elendeman 
Swedesboro........ chho Waterous ar ae ae — ee a ee ee 
ear pp Webb = Sa 50 1,000 6 61 32 16 60.00 840.00 
pp Webb 6 6 70 1,000 6 aia 142 71 150.00 1,300.00 
ladd Boyd ‘ “ek cee, ieee con Nee Pree iain aoe 
chho Gramm (2) 3 4 60 1,250 ne 61 58 71 84.00 600.00 
chho Kissel 2 4 #60 1,250 Dor 61 58 71 84.00 600.00 
echf Stanley - os. ae sea 6 kate piace 30 20.00 360.00 
sq Webb 3% 6 110 1,250 6 41 144 12 ee 8 =—s tease 
ae Couple Gear >. 2. We” sexe ae gine 156 18 75.00 900.00 
sttr Couple Gear (2) 3 4 60 .... “ 258a 129a 60.00e 1,650.00a 
ch Stanley - te eas 400 70 acne 250 91 115.00 750.00 
Ns os cccinteusee ae Am.-La France i ao 6 177 <-e e605  §Se0e00e «66000 ##§ Speawow 
ppho Am.-La France 1 6 100 1,200 6 32 ee ee 
be chho Brockway 2. aie icear” siete pai on Cape | aes seaeuad § Sendaee § «nests 
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© 
n° 

ae 

Maker $5 
ake) 

Am.-La France 2 
Am.-La France % 
Am.-La France % 
Am.-La France 1 
Am.-La France 1 
Am.-La France % 
Am.-La F. (2) 5 
Am.-La France 1 
Brockway 1 
Am.-La France 3 
Am.-La France 3 
Am.-La France 2 


Am.-La F. (2) 
Am.-La France 
Am.-La France 
France \% 
France % 


Am.-La 
Am.-La 


Am.-La France 


Maxwell 
Hale 


Alco 
Alco 
Federal 
Alco 
White 
Federal 
Am.-La 
Buick 
Am.-La 
Knox 
Knox 


(3) 


France 


France 


Brockway 


Thomas 


(2) 


Harley (3) 
(2) 


Am.-La 
(6) 
(1) 
Am.,-La 


France 


France 


Brockway 


Am.-La 
Am.-La 
Am.-La 
Am.-La 


France 


Brockway 


Cadillac 
Am.-La 
Am.-La 
Am.-La 
Am.-La 
Am.-La 
Am.-La 
Am.-La 
Am.-La 
Am.-La 


France 


Brockway 1 
Brockway 1 
Am.-La France 
Am.-La France 
Brockway 
Am.-La Fr. (2) 
Am.-La France 
Brockway 
Am.-La Fr. (2) 
Am.-La France 
Overland 

Am.-La France 
Am.-La France 
Am.-La France 
Am.-La France 
Brockway 





Kind 

New Jersey (Cont.) 

W. Hoboken........ tr 
pp 
ae 

‘W. New York...... ae 

pp ho 
ladd 

We. Orange... .cccccs pp ho 

ladd 

Westwood.......... ch hol 

Wildwood.........+ ae 

pp ho 
pp ch ho 

New Mexico— 

Albuquerque....... pp ho 

ee re pp ho 

I bagasse awe ch ho 

Las Vegas......-.. pp ch ho 

0 EE Ae ch ho 

Seer ch hol 

chf 

Sitver City... scccces ch ho 

New York— 4Nn. 

PEP ETCOT CL Te chf 

ch hol 
ch hol 
tr 

Amsterdam........ chh 

ch hol 

OEE. cectunedets pp ho 

BE oo 4ncennte 6 chf 

ladd 
ch hol 
ch ho l 

Ce ee ch ho 

Pcs ctcedeeeks ch hol 

mot 

Binghamton........ chf 

pp ho 
ch ho 
ladd 

Briar Cliff Manor... pp ho 

Brockport. .....s.- ch ho 

BOUTERIO< o ccccccccccs pp ho 

pp ho 

ae 

tr 

pp ho 

ae 

ee ch ho 

Ns 6 6 e000 cess chf 

pp ho ch 
tr 

ch ho 

tr 

Ce ee re pp ch ho 

ch ho 

Carmmell ...cc2ccsece pp ho 

pp ho 

CINE sc cc cee sce ladd 

ch ho 
ch hol 

Dobbs Ferry........ p 

pO , aa pp ch ho 

East Chester....... ch ho 

pp ho 
ladd 

Bnet TMD. ss cccceccs ch ho 

Pas as eeneene as ch ho 
ae 
chf 

pp ch ho 

Dy. ree ch ho 

PEOOROT Ce cc cvvcceces st tr 

BPUc cc cecconecees pp ch ho 

ho ch 

GOGDER.. cccccccsees pp ho 

GIOEOR cc cccrvevess ch ho 

Hempstead......... pp 

TROP INOE ccc cccccces pp ch ho 

ladd 

OE ee ee ch ho 
pp 

Jamestown......+.. ch hol 

ch hol 
pp ch ho 
tr 

chf 

Te eROR co's 6.000006 pp ho 

Larchmont......... pp ch ho 

ladd 
tr 
pp 

Lawrence......+... ladd 

Little Falls......... chf 

Mamaroneck....... ho 

ho-ch-la 

Mechanicsville..... ch ho 

Middletown......-.. ch ho 

Be, MMOGs cecccecce ch hol 

Newburg......-..+- pp 

r 

New Hartford...... pp ch ho 


Am.-La 


France 


Brockway 


Am.-La 
Am.-La 
Am.-La 
Am.-La 
Am.-La 
Am.-La 
Am.-La 
Am.-La 
Am.-La 
Cadillac 


Am.-La 


France 
France 
France 
France 
France 
France 
France 
France 
France 


France 
France 
France 
France 
France 
France 


Overland 


Am.-La 
Am.-La 


France 
France 


Brockway 


Am.-La 
Garford 
Am.-La 
Am.-La 
Am.-La 


France 


Fr. 
France 2 
France 


~ 
tb 
— 


toboo 


le 


> Remora ecom 


° ts 


_ me . 
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MUNICIPAL ENGINEERING 


. | 

s2 68 

; te  - 
S & st sa 
Oo G sO OO 
100 6 
“70 : os 
Bean 6 
38 1,200 40 


1,200 © 6 


RAI_ARARMAM RM. H 
_ 
So 
Ss 


10 wave ees 
50 1,400 40 
100 cee 6 
100 1,200 6 
70 1,400 35 
6 100 1,200 6 
6 100 1,200 6 
6 55 1,400 40 
6 100 1,400 40 
4 90 1,500 60 
G FH wesc 12 
S @ «sss eee 
4 45 1,000 60 
4 35 2,400 180 
& © ssee eve 
4 ... 1,000 50 
4 - 1,000 75 
6 38 1,200 40 
& FP cave 3 
© FT sexe 6 
4 48 1,000 35 
4 48 1,000 35 
4 42 1,400 40 
6 80 1,200 80 
6 100 1,200 6 
6 100 1,200 6 
4 42 1,400 40 
6 100 1,200 6 
6 100 1,200 6 
4 TT «cccc 6 
4 70 wooo cee 
6 100 1,200 6 
=  svcc 6 
S$ @ seco es 
6 100 1,400 40 
4 TO woop 
6 70 1,000 40 
S BOO ses 
6 100 1,200 40 
4 70 1,200 40 
4 75 1,200 6 
6 100 1,200 6 
& @ secs 
4 650 1,000 35 
4 65 1,000 35 
4 70 1,400 35 
4 652 1,400 40 
6 100 1,200 
& Fe ssee see 
4 50 1,400 40 
4 70 1,000 50 
4- TO seco ese 
++ «+ 1,000 50 
4 TO aco 
S BD cxes 
4 75 1,200 6 
4 70 1,400 35 
o.. aeree eee 
6 100 1,200 70 
4 175 800 41 
4 176 800 55 
6 110 1,000 46 
. Sess oo0 
So @P -csses p 
6 100 1,200 6 
4 70 1,400 35 
S FO scoc cee 
© TH xeos . 
ae wees oes 
a BP sees 12 
4 70 1,200 6 
4 70 200 40 
4 42 1,400 40 
—_— zee — 
6 95 1,000 35 
S Te ase me 


Ft. Ladder 
Carried 


"32 
32 
"20 
30 
"32 
32 
235 
235 
"32 
32 


250 


6 S- } 6 
| = a a | 
Ba ne 1 Boa ma 
kre - OfR 06" 
Haw ED 2 Sw »~ 
| 3 2O3 S24 
S$ <4 ona 58 

“390 “102 "2°60 ”* 45.60 

1,500 223 135.00 47.50 
3,000 980 518.30 
"68 "129 "48.75 

43 85 32.00 

“425 “442 "36.50 
238 132 76.00 
239 137 62.47 
227 122 57.50 
35 "32 weaunca™ 

7,506 41 “" 40.92 
252 61 85.26 
183 60 51.91 
452 97 46.38 
296 97 68.44 
336 106 48.54 
106 106 33.88 
"5 te PE RA 
95 Mitek: ‘eaurxaiiea: dadioied 
85 42a 74.00a 

"5 

"62 

62 





$28 
J 
=8-$-) 
S of 
=e 
oa 

385 
Ost 
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191.60 
150.00 


4,172.06 
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. :. E E : E ses 
° fF 63 o 2 4 A gas 
oO ag as Loko] Bey aa we 2a sn % 02 Fe 
as oo 5.2 ge be be ofr O6r soo 
fez 6 SE gh Th o6Gk) 830 Be Bey Ogg 
Kind Maker os = . vay 3 3 Far = oo fo) oal 
fad t £5 S65 &O a4 4 omy 584 oF 
New York (Cont.) 
New Rochelle....... ppch Am.-La France a a éinie pa peas soe anes codecee coeeese 
pp Am.-La Fr. cS Oe ee oan ban Amite ‘he. >  teinmaan ee ee 
ppho Am.-La Fr. (2) 4 6 73 4,000% 160% 128% 1,846% 1888 107.13" 110.45% 1,427.82% 
tr Am.-La France 3 6 7 50 12 142 1,098 .— 46.29 804.00 
ladd Am.-La Fr. 1-12 6 ae 40 235 76 -  ‘seceoes | re 
chf Overland i a Se 6 nan 3,397 142 87.50 73.86 396.04 
chhola Internat. (2) 1-12 4 40 2,400 70 Pes. 964 - .’ paeewee Ff rr 
chho Knox 3 4 40 1,200 40 32 2,043 eae 16.75 37.70 443.15 
pp st Nott-Christie ia 9 A. a, octet asi aca 27 aS. - .-Sriaies 38.47 356.95 
7 ee tr Couple Gear .- - ‘ier: ) See | waeeekeel- | eawbewe 
ae Couple G. (4) 4 4 60 oa = ong’. (itt at ae ee eee | | eer _ "Geen 
tr Couple G. (3) 5 4. 60 cc Wen. . Seal GQaae- seaiae MNaee . Jelemanuns 
pp Am.-La Fr. (28) 4 .. ... ee , tah  eebr <“ninid.~w . Wieciew- “Gueee. “Gouge 
ae Am.-La Fr. (25) 4 6 100 6 — ss i665)  650Kkee  j§§ Seieuatls ) = eeuees 
tr Garford 4 4 ual “Gu? “Sleate #§wueka. .<8@6MipeG) ##§ Seecaneba liawnenee 
Niagar Falls........ chho Brockway a ee ‘am oe jee ice. Mieaee.  @emean . <emanen 
N. Tonawanda...... ladd Am.-La France 2 € seas = 177 Sune east 20 pkey «=e pasa Ss v sree 
chho Brockway 1 4 42 1,400 40 32 re nec <elieceeie mylene cheieaans 
RS ciccccennuesne chho <Am.-La Fr. (2) oe swan: eeu Reis ein er “ene  Sabeee>  “aeeteeac™” 2° Caemaee 
rae chho Am.-La France 3 4 70 1,400 35 32 sees Tt a eT ee es 
a Has no moor apparatus at present. 
Oyster Bay......... pp Am.-La France - Ga eos  <seen pace — ara wee.  eteleeac. <\ swan . —.Sisteeake 
ppchho Am.-La France % 6 100 1,400 40 32 vents inne. '  aasatiean Capac "aaemenkel 
Pelham..........-- ppho Am.-La France 2 6 100 1,200 6 32 esdeatts cis: 4 @fhsna j. weawene”' Sacnceuu 
Pelham Manor...... chho Brockway 1 4 42 1,400 04 32 POE wie.  aeeniek®> sesame” Winceaewe 
WORM ROMs cc ccccaces ho Brockway ae eee eels ORE ante hh “Slaanebin  SSeeleeie dumm 
POLITY ..cecesccccsces ppho Am.-La France 1 4 75 1,200 6 32 kale iaatahe “Barberi: le) ecealeie coe! ~enttacune 
Plattsburg......-... ppho Am.-La France 1% 6 100 1,000 35 20 es 100 53.28 80.00 391.32 
Port Chester......-. tr Am.-La France % 4 70 .... 25% sais aes ae  teweate- ~epetene |) eaeante 
Port Washington... sq Garford => © 2 ans iétia ein gees ces, =  ieiicien] Whlpeieuabllclbe <uteaaieaa 
Poughkeepsie....... ppho Am.-La Fr. (2) 3 6 100 1,200 6 32 akin “8 8 eheee ieee. « tees 
tr Am.-La France >. @ Bee <ses 6 177 cai Steet, gieewae  ‘smapeaere | caramel 
Rochester. ...ccccces chf (7) Cadillac, Selden 
Overland toe, aca wee oo «iawn --888% <$330356  <20eueeA we “oem 
ho Pope-Hartford . DP wvkew en ee ee ee 
chho Mack (5) a. Be. cies . cos «sn << waest . a053cak <cabeteiiee conan ‘ 
tr Seagrave (3)  f We sone ne 6s 60 co. habeas csteases Giienen 
pp st Christie, Ah.-F’x .. .. ... a ee ee ee ee Se 
sal Mack a ‘ic 060 aC (i‘éta a UC! CO OO” een NL geen 
supp Federal oa cian <s ose teen «awed “@@4WEtl, | SREAGUUDIO <emipabah 
Rockville Center.... ho Brockway 1 seein a re ae eee res Fes 
ROMC.. occcccccccces ppho Am.-La France 1 6 100 1,200 a 36 70 58.40 800.00 
chhol Am.-La France 1 6 62 1,200 40 36 107 21.90 320.00 
Roslyn......+.eeees. chhol Garford 1 4 29 1,000 6 32 jc - Sane © eke ‘i +0e0008 
Saratoga Springs... ppchho Am.-La France % 4 70 1,500 35 a ‘ache «pee  ‘seaabiute  Sacheeeels ceema 
Sangerties.......... ppchho Am.-La France % 6 100 1,400 40 32 vwaninne toecees 
Schenectady......-. ppchho (4) en abe Sou nie nes naan ee 
ppch (2) a. ee, eae ead ae RS ome,  Smegaee  sanaceie balan 
chf Alco  & Be wea 3 on 3,500 —— “6606s  Sia0ene ~ . seams 
mot (1) a a ioe acs bas oe ——_ vceeomes, ~¢t0ccee . Sheewes 
chho Am.-La Fr. (2) 2 6 £55 1,400 40 32 
pp = a France 1 6 100 1,200 6 32 
tr Am.-La France i € ° . 
sq (1) oa es ae e 
ho (2) 
ladd (2) ar aaa eee ote ea eon Oe 
pp (2) o- o* eee eeee eee eee eoce eocoe eeeeeee 
ne chho Chase 3 4 40 1,200 40 60 ning al (stl ”!)|60”)”: MN (ee 
chho Chase 1 4 60 1,500 40 75 wats = °°} BR Sveankn 
Southampton....... ladd Am.-La France > © Te ween eos 325 eee eeee eeetees «ss wees © eee 
SYTACUSC. 2... 22000 chf Chevrolet (2) ie aes PENS eats tne are  waaaeiae  -wocmuae 
ehf Ford (2) » © was cece ones vioumeaa ‘ienkee. ‘“wedmewe 
chf Chandler S © Oe keee sce co q§§osees sb55°  «ebbess ##§ @pneece 4 \ouemmas 
chf Reo > © “a vows ae ies rr iS tatiana  <<se0uak  <schacna 
chho Am.-La Fr. (3) 1 6 80 1,600 35 30 areencs ic, Spite ecco Toe 
chho Seagrave (2) 2 6 £80 1,000 35 30 eoce ecco “seeuns roeauee doneoes 
chhopp Ahrens-Fox 2 6 60 750 sic nace ceoe aaa “a *seneee. ‘-weboiens 
ladd Seagrave : «¢ oe: eae 40 344 onto coe seebene covccee eocccce 
ppho Ahrens-Fox 1 6 80 1,000 20 a eee sick Whang ##§ wsateaenars icaveue 
tr A. & B. (4) > © © senc 80 325 waves —cc- weslaeu. § -saeeese omni neice 
Tarrytown......... ho Am.-La France 3 6 100 1,200 6 32 vaial aie Gases issreaeee.  Gebuocen 
pp ho Has no motor apparatus at present. 
Tonawanda......... Am.-La France 3 6 100 1,400 6 32 — oauiel poeta aainiiaget is Wedd ree 
eee chf Speedwell > © @& eves meee van 1,500 304 1.25 4 ae - 
chf Speedwell S- © BP sens as ie 1,500 304 50.00 CO) re 
chho Knox 3 4 60 1,200 40 24 75 126 60.00 Oo eee 
Tuckahoe.........- chho Brockway 1 4 42 1,400 40 32 piste Ge siwsae >  seetean! - ‘acuauane 
Witarsrercetse es chho Brockway 1 4 30 200 30 26 coe oes ‘Gees  seeaata © “Wweaaeaw 
Upper Nyack......- ladd Am.-La France 1 4 70 .... eae — sees cece ww eceee = tee eee = tw we eee 
Ee rer chho Am.-La France 1 4 70 1,200 70 32 vent teist: aaa —sacenees _ “agucuae 
ppho Am.-La Fr. (2) 1 6 100 1,200 6 32 vies Mee iSawses oSsukeana jo ebesemu 
ae Am.-La France ee Ogee cee mone sees a. went wetensw § ‘seekers 
: ; ladd Am.-La France 1 4 70 .... eee 325 soe coce 8 = ee eeee =e eecee =i ew ewe 
Washingtonville.... ppho Am.-La France % 4 £475 1,200 6 32 cece esos  s6600006 ( Seebnee j sicnns'e 
Watertown......... ppho Am.-La France 4 6 100 1,200 6 32 cece —  teieere 66056 jj Shankle 
Lo, a chho Am.-La France 1 6 £665 1,400 40 32° eeee coee == ee ece es = — tw ewes te eee 
White Plains....... sq Locomobile So @ «<a esse 6 ‘cave cece ee ae) ~-ehesr- _ deawnae 
chhol Knox 8 - BE aim eae ‘nae plats ae acme  Gabbace. son wou ‘00 
chhol Locomobile 5 4 40 700 76 28 aces inun eateat . ‘Yeewhess oo _ibatneas 
Woodmere.......... chho Brockway 1 4 42 1,400 40 32 esee eoee == wee teee = tee ee te eee 
chf White -. © wan  Saah - wisi 3,080 a *) senaeae | io 
chf White 5 4 mn ‘ 2,975 a = .onerbawe OO eee 
SOM, kk kc: sies chf White 5 4 ‘ iad 3,737 . ee | 2 
ae Am.-La France 4 4 60 ‘ 235 411 cre a 8 8=3>o-*eetwes 
ae Am.-La France > © Oe wim a 210 411 _.  <@senes aa s*aeeeee 
ppchho Am.-La Fr. (2) 2 4 60 1,200 40 32 561 RASS | 
ppho Am.-La France 2 6 90 1,200 50 32 561 et 0 Hee Osoe 47.18 ietnn 
chho Am.-La Fr. (2) % 6 100 1,200 70 32 don “es iwpebeeee 8 Weeese!? Cemeduae 
ppho Am.-La Fr. (2) % 6 100 1,200 6 32 nee pes  - walecain <s.08- . ‘eenbese 
ladd Am.-La France % 4 70 .... 235 eee —< eeene weeseas:  sremennts 


(To be continued in the April number.) 
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AUTOMOBILES, FIRE APPARATUS 
AND MOTOR EQUIPMENT. 


Bend, Ore.—City contemplates the expen- 
diture of $15,000 for the purchase of ap- 
paratus and equipment. 

Binghamton, N. Y.—City contemplates 
the purchase of a motor tractor for the 
collection of garbage. Trailers will also 
be used. Add. Commr. of Pub. Wks., John 
A. Giles. 

Binghamton, N. Y.—City contemplates 
the purchase of a 15-ton road roller. 

Boyertown, Pa.—City contemplates the 
pyoenene of a triple motor-driven fire en- 
gine. 

Bradley Beach, N. J.—Board of Comm. 
contemplate the expend. of $15,000 for mo- 
torizing the fire department. 

Camden, N. J.—Committee of Streets is 
asking for bids for three five-ton motor 
trucks with bodies suitable for hauling as- 
phalt. 

Cloquet, Minn.—Fire chief has been au- 
thorized to procure plans and specifica- 
tions for a triple combination motor fire 
truck. 

Deer Lodge, Mont.—City contemplates 
the purchase of a combination hose and 
chemical motor fire truck. 

Everett, Mass.—City contemplates the 
expenditure of $20,000 for the motorizing 
of its fire department. 

Fresno, Cal.—Contemplating the appro- 
priation of $44,000 for motor fire apparatus. 

Glassboro, N. J.—City contemplating the 
purchase of a motor-driven pumping en- 
gine for the fire department. 

Gouverneur, N. Y.—Plans are being pre- 
pared for the installation of a modern fire 
alarm system. 

Hartford, Conn.—City contemplates the 
purchase of a motor-driven fire truck. Add. 
Mayor McGarry. 

Kansas City, Mo.—Board of Health con- 
templates the purchase of two more am- 
bulances for the city. 

Little Falls, N. ¥Y.—City contemplates the 
purchase of a motor truck for the fire 
department. Add. Mayor Zoller. 

Muncie, Ind.—City contemplates the ex- 
penditure of $22,000 for a new motor fire 
equipment for stations Nos. 2 and 3. Also 
$4,500 for a new fire alarm system. 

Morrisville, Pa.—City is remodeling its 
fire house, and contemplates the purchase 
of complete motor equipment with addi- 
tional hose. 

New Bedford, Mass.—City contemplates 
the expenditure of about $60,000 for motor 
fire equipment. 

Oswego, N. Y.—Has appropriated $16,- 
000 to purchase motor fire apparatus. 

Patchogue, N. Y.—Fire department con- 
templates the purchase of motor fire ap- 
paratus. 

Sioux City, Ia.—City contemplates the 
purchase of an additional motor street 
flusher. 

Stillwater, Minn.—City contemplates the 
motorizing of its fire department. Add. 
City Clerk. 

South Bethlehem, Pa.—A street cleaning 
machine to cost about $4,500 is to be pur- 
chased by the city. 

Syracuse, N. Y.—City contemplates the 
expenditure of $50,000 for motor fire 
equipment and hose. Add. W. W. Nichol- 
son, Commr. Public Works. 

Vineland, Pa.—Boro Comm. voted $20,000 
for new motor fire engine equipment. 


BRIDGES. 


BIDS REQUESTED. 


Anderson, Ind.—Until March 10, for the 
construction of a reinforced concrete bridge 
over Lick Creek, and a steel bridge over 
Fall Creek. Add. County Auditor, Ander- 
son. 

Canton, O.—Until March 9 (10 a. m.), for 
the construction of the Wabash Avenue 
bridge at Brewster. Add. County Commr. 
for plans and specifications. 

Charleston, W. Va.—Until March 14, for 
the construction of span steel bridge over 
Big Sandy Creek near Clendenin. Add. 
P. J. Walsh, Gen. Supt. and Engr., 607 
Kanawha street, Charleston. 

Clifton, Ariz.—Until March 15, for the 


construction of bridges over the San Fran- 
eisco River. 


Two 160-ft. spans and one 





210-ft. span, creosote wood block floor. Add. 
A. J. Kerr, Town Engineer. 

Fairburg, Neb.—Until March, 12 noon, by 
the Board of County Commissioners of Jef- 
ferson County, Neb., for the construction 
and approaches of all bridges of the length 
of 16 feet. 

Rock Island, Ill.—Until March 12, for the 
construction of the fill approaching the Co- 
lona Bridge. The fill will be about 6 feet 
deep and nearly half a mile long. 


CONTRACTS AWARDED. 


Ann Arbor, Mich.—To J. P. Rusche, 
Grand Rapids, for the construction of the 
bridge over Broadway River. His bid was 
$51,661.11. 

Boise, Idaho—To the Missouri Valley 
Bridge and Iron Works, Boise, Idaho, for 
construction of 11 I-beam bridges in Ada 
County, at a cost of $11,191. 

Buffalo, N. Y.—T. J. F. Stabell Co., for 
bridge over river at South Buffalo, at a 
cost of $113,307. 

East Angus, Que.—To Wilfrid Poilin, 
Marieville, Que., for construction of a steel 
bridge at East Angus, at a cost of $45,000. 

Georgetown, Md.—To R. G. Collins, Jr., 
52 Vanderbilt avenue, New York, for the 
construction of bridge over the Sassafras 
River between Georgetown and Frederick- 
town, at their bid of $47,477. 

Hampton, Ia.—N. M. Stark Co., Des 
Moines, Ia., for construction of concrete 
os steel bridges in Franklin Co., cost $16,- 


Knoxville, Pa.—The Stebbins Construc- 
tion Co., Wellsboro, Pa., for constructing 
bridge over Towanesque River on the Lit- 
tle Marsh road. Contract price, $16,000. 

Richland, Wash.—To Coast Bridge Co., 
Portland, Ore, for constructing a bridge 
over Yakima River below Richland at a 
cost of $12,000. 

Rice Lake, Wis.—To Stein Construction 
Co., Medford, Wis., for construction of 
Main Street Bridge at a cost of $26,830. 

Rock Hill, S. C.—To Virginia Bridge and 
Iron Co., Roanoke, for the construction of 
a steel bridge over the Catawba River. 
Cost, $42,400. 

Sheridan, Wyo.—To Monarch Engineer- 
ing Co., Falls City, Neb., for constructing 
four steel bridges at a cost of $19,188. 

North Tonawanda, N. Y.—To New York 
State Dredging Co., at a bid of $649,000 
for erecting a railroad bridge over Tona- 
wanda Creek. 


Waterloo, Ia.—Thor Construction Co., Ce- 


dar Falls, awarded contract for the con- 
struction of concrete bridge across Dry 
River Creek. Their bid was $9,079. 


CONTEMPLATED WORK. 


Ada, Okla.—County Comm. of Pottawa- 
tomie Co., contemplate constructing a 
bridge over the Canadian River. 

Aransas City, Tex.—The Aransas Har- 
bor Terminal Ry. contemplates the con- 
struction of a 5,500 ft. trestle. 

Baltimore, Md.—City contemplates the 
construction of a series of bridges in South 
Baltimore. Add. Board of Estimate. 

Cherokee, Ia.—The county of Cherokee 
is contemplating the construction of 140 
bridges and culverts in the near future. 
Add. County Clerk. 

Duvail, Wash.—Plans are being prepared 
for the construction of a bridge to cost 
about $35,000. Add. County Engr., Duvail. 

Grand Forks, N. D.—City contemplates 
building new bridges over the Red River 


-at De Mers and Minnesota avenues. 


Jacksonville, Fla.—Board of County Com- 
missioners contemplate the construction of 
a bridge across the St. John River. Add. 
Howard & Ash, Kansas City, Mo., Super- 
vising Engrs. 

Johnstown, Pa.—Construction of a steel 
plate girder bridge on First street at an 
estimated cost of from $18,000 to $20,000 is 
contemplated. For further information, 
Add. J. B. Crissey, City Engr. 

Kansas City, Mo.—City has confirmed 
contract for building bridge at 27th street 
from Paseo to Highland avenue at a cost 
of $75,000. 

Lake Village, Ark.—City contemplates 
the construction of bridges across the 
drainage canals in Dermott vicinity. Add. 

P. Toney, County Judge, Chicot Co. 

Mason City, Ia.—Cerro Gordo Co. con- 





templates the construction of twelve new 
bridges this year. County Engineer has 
plans and specifications. 

Middletown, N. Y.—Plans are being pre- 
pared by Modjeski & Angier of New York 
for the strengthening of the Poughkeepsie 
bridge for up-to-date traffic. Estimated 
cost $330,000. 

Newark, N. J.—Board of Works is plan- 
ning the construction of two bridges, one 
at Port street, to cost about $165,000, the 
other over the Oak Island Station at Le- 
high Valley R. R., at cost of $200,000. Add. 
Morris R. Sherrerd, Chief Engineer. 

Newton, Ia.—Jasper County Board of Su- 
pervisors contemplate the construction of a 
new bridge across Squaw Creek on the 
Riverto-River road. 

Philadelphia, Pa.—City contemplates the 
construction of a bridge across the Dela- 
ware River. 

Pittsburg, Pa.—City contemplates build- 
ing a new bridge at Neville Island to su- 
percede old structure. 

Pine Bluff, Ark.—City contemplates 
building a steel bridge across the Saline 
river at Pool. 

Richmond, Cal.—City’ contemplates the 
construction of a bridge to span the bar 
between Point San Pablo of Contra Costa 
county and Point San Quentin on the 
Marin county side. Cost, $2,000,000. 

Riverside, Cal.—State contemplates the 
construction of a bridge over the New 
river near Selloy, Imperial county. Esti- 
mated cost, $13,000. 

Savannah, Ill.—The construction of a new 
$3,000,000 bridge over the Mississippi river 
is contemplated by the Chicago, Milwau- 
kee & St. Paul Railroad Co. 

Seattle, Wash.—City contemplates the 
construction of a swing bridge over West 
Waterway on West Spokane street. Ad- 
dress A. H. Dimock, engr., 600 County 
Bldg., Seattle. 

Springfield, Mass.—City contemplates the 
expenditure of $20,000 on bridge work. 

Warren, Ohio—City council plans con- 
struction of a concrete bridge on South 
Main street. Estimated cost, $57,850. 

Waterbury, Conn.—Plans are being pre- 
pared for the construction of a concrete 
highway bridge to cost about $75,000. Ad- 
dress R. A. Cairns, City Engr. 

Whites Place, Ill.—Contemplates the con- 
struction of a 70-ft. bridge over Sugar 
creek. 

Tampa, Fla.—County commissioners con- 
template the building of two bridges, one 
over the Little Manatee and the other over 
the Alafia river. 

Yorkville, S. C.—Cherokee and York 
counties will jointly construct a bridge 
over Broad river to replace structure de- 
stroyed by flood. Estimated cost, $25,000. 
Address Clerk of York Co., Yorkville. 


MUNICIPAL BONDS. 


Albion, Ind.—Until April 5, 10 a. m., 
treasurer of Noble county, for sale $10, oo 
highway improvement bonds, 4% per cent., 
ten years. Address Roy K. Riddle, treas- 
urer. 

Alexandria, La.—City will issue $240,000 
drainage bonds. Address C. E. Robinson, 
president of Rapides Drainage District. 

Austin, Tex.—The Attorney General's 
Department approved city of Houston 
bond issues of $75,000 for waterworks and 
$35,000 for paving, both issues being pay- 
able serially and bearing 444 per cent.. 

Balsam Lake, Wis.—An election will be 
held in Polk county, April 4, on question 
of issuing $400,000 road bonds. Address 
County Clerk. 

Barberton, Ohio—A bond issue of $250,- 
000 for sewer improvement will be voted 
on by the citizens March 6. Address the 
Mayor. 

Barnesville, Ohio—County commission- 
ers are advertising for $132,000 worth of 
road bonds of which $56,000 will be used 
for the construction of the Barnesville 
road and $76,000 for the National road. 

Bartlesville, Okla.—Election will prob- 
ably be held in Washington county in 
April, to vote on $800,000 road bonds. Ad- 
dress Co. Commrs. 

Bradford, Ohio—Village will vote March 
20 on a bond issue of $25,000 for the im- 
provement of the waterworks plant of that 
village. 
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